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(57) The present invention provides an eiectrib i type 
initiator which can secure a reliability in activation and Fig. l 

. can be easily manufactured. 'Trie erectnc'typelhltVatb^ is 
characterized by comprising a header portion formed by 
using a resin material, a pair of conductive pins having 

top portions going through the header portion and ex- 

> •< :f.,%r,-i/3n) f?iiOv/?so nogicio . <, iMc , « I:£)r'JW v 'i 2 5 .'^.'.ftip ■ ■'•■« - 

posing from an end portion of the header portion,- a 

bridge wire formed by using a conductive body bridging 

between the top portions of the conduciive' pins, and a 

priming arranged ih^coritaci| wjtli ^ trie' :bridgef Wire: 'Arid, 

theprese^ 

Wriich cah Be easily mari^ steps of the 

manufacVurin 

facturing cost. An initiator assembly include a, pnrhing 
'for useel in a moVor/yeh^ a priming; a con- 

ductivie pin used' for" igniting' the primingj and a collar 
' member ' f u rictioniri g as' a fixing portion with respect to 
the inflator, wherein the Conductive pin is arranged to go 
' through 1 the'cbllar mei^bef.' a molded member made of 
an insulating material is interposed between the collar 
member and the conductive piri.'and the conductive pin, 
and'the'cbilar member and the molded member a re ^in- 
tegrally formed to constitute a ^base portion: 
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[0001] The present invention;relates/ ; to. anj ( ejectric qj?. 
type initiator which is activated by an electric signal at a 
time of collision.and more particularly to an electric type 
initiator used in a gas generator for an air bag and a seat 
belt pretensioner as a safety-system of^ahnotor vehicle, 
and an initiator assembly. That is, the present invention 
relates to an i nf lat or f or f i 1 1 i fig f Up a n air ^bag for a vehicle 1 
or an inflatable article, and more pafticWrTy'io r an initi- 
ator (an electric trigger device) assembly for igniting 
a nd/o r expa n d in g a - pi ropel I a Trit r (tnat : is . : a f gas^ge'h'e r atin r § : 

meartffinWiAAifk5?P roo2.ao.ec*. rasmro ow 

[0002] ... -The initiatotforJnflating.the.air-bag of.the motor- 
vehicle or the other inflatable article includestheun'itiator) . 
assembly for igniting and/orlexpanding.the pr"opellant (a . 
gas generating a§ ent) Stored* in achousing ofitherinflator. ; 
The inf lator activates the pr6pellant^(the v gas^§h'erating : 
agent) with an actuatioTCof-th^^nitjatoriasserr^bly.to gen- ; 
erate a gas for filling the inflatable articled cTheCirTitiator j 
assembly generally)ihclude^an:outer!shapeiorfa!mem- ] 
ber for being connected to a support structure (for ex- 
ample, a structure- In an> innentube of ;the : inf lator)" ( i- r , ■ 

t&fdisaeefiswnA *222L;ferin5wrtDs 3 liernvlsoJe" 
Prior Art He &»aKijenBiiirr,ixeM 

[Q003] „ Tha.ajr.bag apparatus and the. seat. behLpre- ^ 
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s,de - IMP 

[0006]veln : the 4 gasgenerator.fdr:the air bagg.he hot gas 
and the particles discharged from the initiator in this 
HQITAOU*?** A TW3TA m » a P?^ r J9 n ,ft?3 ?Pl id 9 as generating agent to generate 
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i-a gaj^Jor inflating Jhe air bag, and in the seat belt pre- 
tensioner, the hot gas and the particles move a piston 
so as to retract a seat belt. Accprdingly, ^in orderio, se- 
curely operate the^alety^ that the 
initiator is securely activated. 

[0007] Accordingly, in,the conventional art^ there has 
been proposed various kinds' of initiators for providing 
an electric initiator with aJ)igh reliability and atow.cost. 
For example, in an electric initiator disclosed in J P-A'No. 
9-504599, for the purpose of solving the above prob- 
lems, it is attempted to improve a reliability of the initiator 
— -by-.selecting.the structure..oUhe„pin,Jhe..stcuctur.e. of 

mountingthe pin tft.tbCheadej^ 
U Jtheiheadefjojtheie.up4te^ the re- 

sistance body to the pin, the struct ure v of jh;e:resistance 
body, the outputting charge and the primer. 
[0008] Howeyerfin-the-jnitiators;wbich;h 
viously propo'secl^1her6fis stj|l?ropm^or improvement in 
a view of secunngra^ufficientteliability in operation and 
facility in manufacturing. 

[0009] ^Euntbe'r.rinfthejhea.der^nade of.a^esjn, a nylon 
6 is conventionally used asia resip oriateriabdiowever, 
in the header made of the nylon 6, the priming (explo- 
sive) is moisture-absorbed and deteriorated due to per- 
meatlonjrf a moisture , a n^J^fP^niay^be _a_goss ib i lity 
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tensioner play an important part on the deqrease^jni^^ guq|) $at£hfc.^^^ 
QQtht 3nH ™ lp ^ h( ' 11 - TK ' iri ~" ! - be obtained due to the use for many years under some 

environment. 

.. [001 Q]_ Further, conventionally, there has-been known 
an initiator haying, a structure in which a grand pin is 
, connected to a metal end plate (eyelet).having a through 
hole, § center Din goes through the through hole of the 
metal end plate ,and, an, insulating material (such as a 
. g ass) is charged .into, a portion between the metal end 

.process are.necessarily i phased, and thereby a man- 
, ufacturing cpstjs'incfeaseKFullher^ 
.in a manufacturing pjrM^^^^r^jej^ired^ia possibility 
such that defective goods may be produced also be- 
comes high. 

* 0 . i V.^"-:- J "S'" ! U i i ■'• ;^--, r 

[001 1 ] .Undenh|,conditt above, it is de- 

sired to make jCe^ 

to the inflator housihg,as weli'as to reduce, a size of an 
. injeptipn-molded portipa of ^a plastic matenaL Addition- 
ally, it is. iniperTnfesble/th at the, initiator, aspect giyes a 
load .to manufacturing the inhiator assembly' and. 'in- 
creases .a manufacturing cost of trie initiator assembly. 
. [0012] . ...Convemjonaljy,'.^ known an initi- 

ator having an .outer, metal casing including a boss or a 
collar for connecting to the inflator housing. The collar 
is positioned on an outer surface of the insulating ma- 
terial surrounding the conductive pin of the initiator. Fur- 
ther, in a design of the other known initiator assemblies, 



deaths and injuries caused by collisions. The initiator is 
activated by an electric signal outputted from a collision 
detecting system, and has a function of starting the op- 
eration of these safety devices. 
[0004] Conventionally, it is known that the electric in- 
itiator includes a lot of constituting elements, and most 
of the electric initiators have a header and a cup portion 
which is combined with each other to form a cavity. The 
initiator further has at least one conductive pin which is 
a conductive path extending from the outside of the 
header and thexupip-the cavity. An electric resistance 
member called a bridge, wjre^ is arranged inside the cav- 
ity, and a conductive pin is connected thereto. A com- 
pound having a very^high thermal sensitivity, which is 
called as a primer is arranged in the vicinity of the bridge 
wire. Further, another compound called as an outputting 
charge (or a priming)-is stored inside the cavity in the 
vicinity of the primer. 

[0005] The initiator having the above structure starts 
operating when the electric signal is transmitted to the 
conductive pin. The bridge wire can convert an electric 
energy in the signal into.a thermal energy, and the ther- 
mal energy increases a temperature of a resistance 
body, whereby an igniting reaction of the primer is start- 
ed. The igniting reaction of the primer causes an igniting 
reaction of an outputting charge, and an increase of the 
pressure and the heat generated by these reactions 
break the cup to discharge a hot gas and particles out- 
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there has been known a cover having a injection-rriolded 
portion of a plastic material surrounding the initiator. 

* Disclosure of the invention ' " * '■' * : 

[0013] ' The present invention is made so as to solve 
the problems described above, and an- object ot the 
present invention is to provide an electric type initiator 
which can sebure a reliability at a time of operation and 
ca f n be easily manufactured" r *' ' r ,f ' 
[0014] "Further; another object of the present invention 
is' to provide^ an initiator' assembly which'can be easily 
'•maniSadured wftK : leis : step's 1 * in ai mariufacturing proc- 
'ess andxan'V^ 

[0015] " : According 1 VatWe" present invehfc 
be provided an electric typeiriitiatbr comprising a- head- 
'er portion ib^ material, a- pair -of 

bonducti\^ pih^ ; ^blri^ifiryu^ the header 5 portion'ahd 
having the'fbp portions^here'bf'exposVd bnah'end por- 
tion of the^ header fortiori 

a cond uctive b'or^s^rin^Blitwe^'n the top portions' of 
the' conductive pin*s; f a'n f d'iprimirig arrahged'in'cdritact 
with the bfi3ge^re': r ' u *« >- * ( -"^ ***** '* n * : ' 
1 [001 6] ^^FDrtHer^^accordfrig to ! the 'presehV invention, 
there is provide'd'ari^electric type initiator further Com- ' 
prising' a prfmifig^a cbnduWve pin used for igniting the 
■ priming, { an'da collar memDer f uhctlbhihg-as a r f ixirig por- 
'tioh bf J thef ihfiator.^wHerein "the conductive- pin Is ar- 
ranged to gathrbugh the" i cdllar member, 1 a molded mem- 
ber made of an insulating material is interposed be- 
tween the'collar member and the conductive- pin- and 
the 'conductive -pin* th'e^cdllar member -arid the' molded 
' member are integrally formed to' bbnstitute a base pbr- 
:tibn:- v ' ' ~ n: "-"'^ '- r > ■■' 
[0017] , : The ; electric ! type" initiator- according - to' the 
J present invention may further include a bridge wire used 
for igniting the priming and a conductive pin connected 
to the bridge' wire. ^ i " • vr'.x^. tA |*E00] 
[0018] The present invention relates tb'an initiator as- 
sembly including the electric type initiator of any one of 
the aspects described above and the collarmember for 
fixing th'e electric type initiators i; - !>r -" ^-mx*' tew 
[001 9]- : = The present invention provides tf gas genera- 
tor for ( a pretensioner or a gas' generator for ah air bag 
which uses the electric type initiator of any one of the 
aspects 1 described above : br the" initiator asserhbly'de- 
scribed above. Further the present invention provides 
ah air bag apparatus'br a pretensioner apparatus which 
includes the above elements! and a seat belt apparatus 
including the pretensioner apparatus. 
[0020]" ' The present invention further provides a meth- 
od of manufacturing an* electric type initiator." 
[0021] The present invention provides an application 
of a resin having a specific physical properties for a ma- 
terial to form the header portion of the electric type ini- 
tiator. The resin has an insulating function. Desirably, 
the resin material is melted to form the header portion 
without generating bubbles on the surface in contact 



• with the conductive pin 2. For example, a molding con- 
dition such as an'applied pressure is adjusted. - v 

■ [0022] : - That is.'the present invention provides a meth- 

" bd of forming the header portion by a resin having any 
5 one of the following physical properties (a), (b), (c) and 
(d) and insulating the conductive ? pin and the collar;in 

v the electric type initiator. And, the present invention pro- 
vides a utilization of the resin for insulating between the 
conductive' pin and the collator an insulating body, ^ 

(a) In the resin material, a coefficient of water ab- 
: sorption after being submerged for 24 hours^at r 23 
°G is 0.005 to 3.0 %'and a - tensile strength-is 100 
: to ; 256 MPa: ; - ■ ■'W.w.s* L-fC .: .;£•- 

15 "'v ^ (6) l lh" the resin material, a tensile strength is not less 
1 th'an 3 100 MPa r anti a dielectric breakdown ^voltage 
: is'ribtMess'thah-IO'MV/m:'^ - ■ * *■ • 

(c) In the insulating 'materialr'a coefficient bilinear 
" '^expensTori'is'nbt more tharf 8 y x 10" 5 /°G"; the^ensfte 
' Strength" is'hdt less'tharnoo MPa ahd a dielectric 

breakdown^ voltage. Is hot less than 1 0 M V/m~ - ^ ■ * 
* : (d)Tn the resm :/ materialv^ coeff icienf of water-ab- 
• sorption 5 after being submerged for- i24 hours' : at -23 
-■ r - !o C is 0.005 tb"1:0' b /o and a tensile strerigth'is 1 00 ! to 

: 2'50'MPa.- ■ '- ,r!: v*V- " -ft PS< C - '.*<: 

Detailed Descriptioh^of the Invention ; on-; . ;■ 

[0023] ; " An r electric -type 'initiator' according tb^the 
30 - present ihvention^cbmp rises a header portion formed 
from ah insulating material, a pair of cbnductivepins go- 
ing through the" header portion and having'top portions 
thereof exposed on an end portion of the header portion, 
a bridge wire : formed iby 'using-/ a conductive body 
' 35 • spanned between<the top^ portions -of the- conductive 
' pins; and a- priming "arranged in contact with the^bridge 

' wire'; iJ * 4 * ' !; : * f i * : - irOsjn v. :Ji-*i iO '.'"s*. r-":-.'- 

[0024] Li 'Furtheri in the' electric type initiator according 
to" the present invention • ; an amount of change in a con- 
40 " ductive 1 resistance between the conductive, pins after 
standing for ^ 1000 'hours' ih'a state of flowing an electric 
current of 50 nrlA to the bridge' wire at the temperature 
of 80 °C under the humidity of 95 % is within ± o:2 H 
before standing, preferably within ±0.1 £2; more preter- 
ms ably within 0.05 f a. Further,: an ignition starting time of 
the priming in this case is set to be not more than 2 msec 
after applying an ignition electric current for starting an 
activation of the electric type initiator. The ignition elec- 
tric current is selected among 0.8A, 1.2 A or the range 
so. between 0.8 and 1.2 A. : ' 

[0025] In' the present invention, the resin material is 
preferably used as an insulating material to form the 
header portion, however, a glass material or a ceramic 
material can be used. ' ' ■■ 
55 [0026] In the header portion formed from, for exam- 
ple, a' resin material as the insulating material, it is de- 
sirable that bubbles formed in the header portion may 
provide the maximum distance of 0.10 mm or less be- 
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tweeathe conductive-pin and the. insulating material in 
the radial direction/-JhaJ^Srthe b^bbles i Jprme,d.pn ] the 
contacting surface of the conductive pin, may preferably 
■ have a*. largeness -of 0.10 .mm .or, less, more; preferably 
0.05 mm or-less* frorp. the. .conductive pin in the- radial 
direction- of :the header portion. Further-. .jn- the ;header 
portion' f.ormedtfrom the insulating, material i desirably, 
the bubbles generated on the contacting -surface; be- 
tween the header portion and the .respertrye, conductive 
pins do not go through along the axial direction of the 
header-portion. f . ,:,:••- = • ••..<:, • 
[0027] !; - Further, in the- electric type Jnitiatpr : according 
to the present invention, a moisture-proofing means can 
be provided between the conductive pin and the : header 
portion.. The m oisty re, proof ing^means, described above 
.can be realjzed. by concaye arid-convex su.rfaces.orthe 
like formed in the peripheral direction on, part with in the 
^header portion, Pt the conductiye^jn.,;-, t0 , 
r : [0Q28]iri t] Jhe header portion, cipsing : an : end r su.rface of 
jaj.payity storing the primingihplds a.cqnduct|ye /; pin for r 
transmitting an. electric, energy^to^the^brid^ 
-f[P029] w iFKe initiator described^ above, can be : formed, 
ifpnexajiiple.rby^makjng 

: .thej. header pprtipn^and paving the fend:port(Qns thereof 
exposed on the end surface of the header/portion. And = 
the end portions of the conductive pins are connected 
to each other by the.bridge^wi.re-so aSjtpjbe^cpnductrye, 
and the priming is press-loaded to be in contact with the 
jbridge wirepin the case : that the capjpember forrpedjin 
u a cylindrical bopty;With.a tppiformmg a cavity fprstpring v . 
Xbe priming cprnprisesHa cylindrical charge. holder and a 
..circularicoyer member closing avfrpnt end pf : the charge 
holder,^the:,press.rloading; : of • the., pnming-can-.be per- 
formed by mounting the : charge:ftolden^^^ header por- 
tion, pressrloadingthe primirig ioJhe inner space thereof * 
: (inside the.i cavity),.. connecting. the L cover-member..to an 
open end of the charge holder, and closing the cayity in 
which;.the priming ;is istored.fDue to thexpnductiyepin 
receiving.an electric.signal, the bridge wire generates a 
heat to ignite and burn the priming* and the flame thereof 
breaks the container forming the cavity storing the prim- 
ing and: is discharged to^the periphery^ • ,,.,, t ^ . 
[0030] In the electric, type- initiator described above, 
not only a thermoplastic resin, but, also a thermosetting 
resin can be employed as the resin material to form the 
header portion closing the end surface of the cavity stor- 
ing the priming as well as holding the conductive pin. In 
this case,, it is desirable to use the resin material in.which 
a coefficient of water absorption after being submerged 
for 24 hours at 23 °C is between .0.005 and 1 ;0 % and 
a tensile strength is between 1 00 and 250 MPa. The co- 
efficient of water absorption (after being submerged for 
24 hours at 23 °C) of the resin material to form the head- 
er portion is more preferably between 0.01 and 0.5 %, 
and further preferably between 0.01 and 0.1 %. Further, 
with respect to the tensile strength of the resin material, 
it is more preferably between 1 60 and 250 MPa and fur- 
ther preferably between 170 and 230 MPa. 



.-::[Q031.] .loFurJher,, as J or thejnsulating material.fprming 
the. header, portion, .the material ^n^fjij^^a^pefficient of 
linear expansion is not more than 8 x lO^AC, the tensile 
strength is not less than 1 00 MPa a nd : a. dielectric break- 
5 down voltage is not less than 10 MV/m is preferably 
vused. The tensile, strength pf the insulating maten'a^de- 

.^scribed^abpvej^particularly desire.cMp be.rjot lessjhan 
,17j0 MRja»and preferable- to be not-mpre'thari 1 250 MPa. 

: Accordingly, thejerjsile. strength is. preferable. tp. be v not 
. 10 less than 1 00 MPa but not mprejhan 250 M Pa : .and par- 

yticularly preferable to be nptjess,^ 

.... more than 25p : .;MPa d Fyijher, Jn jhe case^pt.using the 
resin^majerj^ prefer- 
ably used thg-matejialj^ w.ater 
• J 5 .ab^onption.-afterbein subrnerged^ 

^between:o,0.05 ^ 
[0032] ( ;As j; t|ie ^sjj^r^ater^ f5 abpy.e,. ( the 

.rthermppj^ 

. able,.andihe r^iD^yrt^elg f^pntajping.a glass.fiber v pran- 
20 :. : other jnojganicc^ gre1f§rable!^ ^ 

i ,[0033] oc Asjtfie therr^opW to 
.^se^juppiyb^ 
nylene sulfide (PPS) or a liquid crysia (.poJyr#er (LCP) 
cpntainjng^n.mprg^nic char.gipg.niate^i as a rnin- 
25 eraL At^a tirrje^p.f.usin^ preferable 

- tocontajn.^ 

butyj^ (RB^,.cpnta|n^ ,80. wejght 

,%,of-a gla.ss^ibe^in^ne pplypl?en^ (P C PS), 

- arid contain 20 Jp. 8Q f wejgh1 %pf aminer^ 
; so ..crystal polymer^LCR^In r^artjcu^^ 

-a glass,.reinfpr i ce^ the. glass fiber, : an 

.; : ,,prientationptthe. glass fiber. is : desirably, adjusted so as 
tp be alpng.the.extending direction pUhe conductive pin 
inserted to the header portion. Further, a percentage 

35 . content of the-inorganjc charging materiahin each. pif the 
• resin.in^aterial js : .mpre preferably between,. 30- and; 50 
: weight-%.- 0 ov . , r ... .., , t c . , 
[0034] As the thermosetting resin, a ^unsaturated pol- 
yester is. preferable.;,'. ; r- ■ r rfl . v ., 0 ,.• , ■ [g > qq] 

40 [0035]; Xhe.electric type initiator fprrried by .using the 
resin material jas.the .insulating, material can be easily 
manufactured and also restrict the manufacturing cost 
in . comparison with the. case, of being formed with, using 
the metal; Further^n the case of forming the header por- 

45 , tion with using the resin material described above, and 
thereby.it is possible to avoid, as perfect!y ; as possible, 
such a circumstance.that the moisture enters the header 
portion and- reaches the priming, and the priming ab- 
sorbs; the moisture, to. be. deteriorated. That is, if the 

50 header portion described, above is used, the initial initi- 
ator performance can be obtained even after being dis- 
posed for a long period of time under the environment 
in the.motpr vehicle or the like. In particular, in the case 
of using the polyphenylene sulfide (PPS) containing the 

55 charging material or the liquid crystal polymer (LCP), an 
injection molding can be performed and a high produc- 
tivity and a low cost can be achieved, which is desirable. 
[0036] The above electric type initiator can constitute 
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a gas generator for a pretensioner together with a collar 
member fixing the electric type initiator, a cup member 
fixing a lower opening portion to the collar member so 
•as to partly : surround the initiator; and a gas generating 
-• • agent charged in a space portion between the cup mem- 
ber and the electric type initiator and ignited and burnt 
in accordance with an activation of the initiator. . 
[0037] ^ According to the present invention, there can 
be provided : arv initiator assembly having' an improved 
' ' ~inf latdr. Particularly in this initiator assembly/a base por- 
" lion is formed by the collar member; the conductive- pin 
: and the molded member made of the insulating material, 
and the assembly is characterized i ri ! being form ed ; with 
^ usinglhe'same". ''"* ■• !1V - weood cvii h/\ [3^00] 
' [0038] ' That- is, ''according ^td 'the 'pres'ent^ invention, 
•there^is provided ah* initiator assembly iricludin'g ^prim- 
ing for being 1 used in-a motor vehicle.'comprisirigia^pfim- 
ing, a bridge "wire "used "for. igniting the'pfimirig/ a" con- 
ductive pin connected tb'the bridge''wirev , and a-collar 
member furictionirig'as^alixin'g portion ! with* respect to ' 
•the'inflatoiv vmt- f«v..j.oq ~m en: .-.oowiaa 

-wherein the conductive piri is arranged tb'gb through the 
collar member, a molded memb¥r^ade' ? -dfWinsUlatihg 
material' is interpose'di between !the' "cdllar rhemSer-ahd 
the conductive piny- and the 'conductive' pin/We':Sbllar 
member ahd'the > -molded member are integrally -f 6 
so as to cbristitute a base portion.' :,! [V^z ^>v.:<- 
: [0039] n: In'the-presentiiriveritibri, 1 a entire structure of 
the initiator assembly becomes Simple by using the part 
(the^base iportibnj'obtained 'by: integrally^ forming the 
- ' conductive pin,the molded member and the collar mem- 
v -ber'as describedabbve.sd thata - manufacturing cost 
" can ! be reduced;^' p nmr.q ;5 .m: -u : 
[0040] The base portion described abovecan be pro- 
duced, for example, by integrally forming a cylindrical 
"'collar member having an inwardly shaped portion like 
• a flange, two conductive pins going through between the 
' flange-like portions of the collar member, and the mold- 
ed member interposed between the collar member and 
two conductive pins; ; That is, -the base portion is an in- 
tegrally formed component 'whichls arranged with two 
conductive pins going through substantially.inthe center 
of the molded member made-of the insulating material, 
and in that the molded member is partly surrounded by 
the collar member The integral forming of the base por- 
tion can be performed, for example, by charging the in- 
sulating material constituting; the; molded member be- 
tween the cylindrical collar member having theinwardly 
shaped portion like a flange and two conductive pins go- 
ing through between the flange-like portions of the collar 
member. The insulating material is charged between the 
collar member and the conductive pin and hardened, 
whereby the collar member and the conductive pin are 
fixed, and both members are insulated by the molded 
member composed of the charged insulating material. 
As the insulating material described above, for example, 
the glass material,- the ceramic material, the resin ma- 
terial or the like can be used, and there is desirably used 



the material in which a coefficient of linear expansion is 
not more than 8 x -1 0' 5 , a tensile strength is not less than 
100 MPa and a dielectric breakdown voltage is not less 
than 1 0 MV/m: The tensile strength of the insulating ma- 
5 terial described above is particularly desirable to be^not 
less than 170 MPa, but is preferable'to be not more than 
250 MPa. Accordingly,-the tensile strength is preferable 
to be not less than 1 00 MPa but not more than 250 MPa, 
- and particularly preferable to be not less'than 170 MPa 
10 ' but not more than 250 MPa.-- ''u 

[0041] " In the case b^usirig' the 'resin material- as* the 
insulating material; trie res in -mate rial is ^preferably struc- 
tured such that ; thfe coefficient of water ''absorption after 
beirig"submergedfor24:hoursat 23 °C is betwee'n"0;005 
is arid 3.0 %. As'the resih material described ^above;* it is 
pbssibleTtf usea'polyesrer-resiri such'as'a polyethylene 
h terephthaJate: ;S '(PET)^ 

^ (PBT) ortheilike, a/hylon resin such as-a nylon 6, a nylon 
f 6;6i^anylbn riylon'12 brihe'like;a-p6lyph"e'nylehe 

' 20 Sulfide (PPS)' "arid'V liquid 

: " erably, the g'lass^fiber r a : nd another jhoVgamc^filling-ma- 
: terials-are mixed ! td-the- r&i^Irfd^h&lhbi^inif'f-lllfrfg 
material can be fcorifained af> the fate between 20 -drid 
: 80 weight 0 /o>Further"i the > resin mate Mai described above 

25 - cari'empioy the material in which the coefficient of water 
absorption latter being submerged for 24 -hours at 23 'C 
is : between 0.005' ahd- f.O ^/d;- and "preferably, the 
polyphenylene sulfide (PPS) containing a glass fiber or 
•another inorganic filling materials or the liquid crystal 

30 ! polymer (LCP) containing the indrganic filling material 
•such as'a mineral can be used as the above resin ma- 
terial.- At a time of using thelabdve" resin material; it is 
preferable>thaHhe pdlyphehylehe' sulfide" (PPS) 'con- 
tains 20 to 80 weight % of a glass fibeh arid the liquid 

35 crystal polymer (LCP) Contains 20" to' 80 weight^/o of a 
mineral.- In particular; 'in the case of using a glass rein- 
forced resin containing 'a glass fiber; the orientation of 
the glass fiber is desirably ^adjusted so -as to be along 
the extending direction of the conductive pjn arranged 
to go through between the flange-like portions of the col- 
lar member. Further, the percentage content of the inor- 
ganic. filling ^material in-each- of the - resin materials is 
more preferably between 30 and 50 weight %. - v 
[0042] . The initiator assembly-formed by using the res- 

45 in material described- above r as the 'insulating material 
■ can be easily manufactured and can restrict a manufac- 
turing cost/ Further, if the base portion is formed by using 
the resin material described above, the moisture perme- 
ates through the molded member in the base portion, 

50 whereby it is possible to avoid; as perfectly as possible, 
the- circumstance such that the priming absorbs the 
moisture to be deteriorated. That is, if the base portion 
described above is used, even in the case of being dis- 
posed for a long period of time under the environment 

55 jn a motor vehicle, it is possible to obtain the initial initi- 
ator performance. In particular, in the case of using the 
polyphenylene sulfide (PPS) containing the filling mate- 
rial or the liquid crystal polymer (LCP) as the insulating 
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^materialman- injection-molding can be/performed and a 
.high productivity and low cost can be*achievedrwhich 
.is desirablev-.!« ■»-.* ^o:-^;^'; - r k : r*.* W no*: 

• [0043] In the base portion described above/the mold- 
.ed.member made^oUbe insulating material is.held be- 5 

: .tween.thetf lange-like portions of the collar,member. Fur- 

..ther, it is demapdedthat appnnection between. the mold- 
edvrnerriber:and : the collar, member /is securely main- 

. tained.rTheref ore.iin 4be present .invention,* a .fallipgrput 
preventing means of the molded. -member,-: which is .in 10 
su(^a;fpip() J thQt l ^p|h:$l^9nt6;9re compjementarily ep- 
gage^with e^bP^r^S^desjra&lyfQITn^d in a joint por- 
tipn-b^etwe.eQjthe ^plde and : the cpLlar L mem- 

■ ber. iThet f aljin g;-qut pjeye nting imeansc^escribed above 
can be, rea!i?ep , r K tQtexample 1 by lorming-a convex .por- ■ 15 

- 1 io n or .a < cpnc^ve;po,rJio.n;0 n an in n er : circumfe. re ntia I s u r- 
1 ace^pf'JhejflaQg^t Ijkejpprtion, in the:collar;member: and 

-forming; a-cpnyexj pprtipn.pr, a^cpncaye:fpp.rtion :in/the 

.: molded' i^ernber J rhsych:a rpann.eras tp;be cpmplemen- 

. tarily engaged-wjthjhejtp x rme.r, convex pprtion oj thescpn- \v 20 
cave.- pprtjon^l n, ; the 5 p/es ent ,i pyeQtion , J n the case , of 

_ charging. the-insulatjng membepinside the fjange.pprtipn 

npf.the cpjiar member so as tpjqnr^^ 
Jt pr^example, by.fprmiog the ponvex portion pn : the.jnner 
circumferential^ 25 
collanmember. the concave portion; jn the molded mem- 
ber side car>be rnqlded by the convex portion described 
abpyp.; jn ; the vCase^pWnjectionrmolding the insulating 

; material, ; a;cpmbination ( of.the^ convex pprtion. and the 
concave .portion ,in the inner pircumferential: surface of 30 
the flangeMike portion of , the.: collar. member, and .the 
molded. member is particularly desirably constituted; by 
forming the convex-portion- on .the innerxircumferential 
surface side of the flange-like portion Jn the collar mem- 
ber and j ; in . the- molded member -side, forming the . con- 35 
cave, pprtion complementarity fitted tpthe.abpve.convex 

' portion. : ln : accordance:. with the combination_<described 
abpvevitis.po.ssible/torsecurelyicharge.the^insulating 
material all •arouad.the inner circumferential; surface of 
the flange-like portion-without making a, hollow; ■•->;. { .. «0 
[0044] • Meantime,} in.-the present invention,, the base 
portion is integrally formed to include the conductive pin 
as described? above. .Further,- the conductive pin is ar- 
ranged so as to go:through between the flange-like por- 
tions of the cpllar member, and is fixed and insulated by 4 $ 
the charged insulating material- (that is; the molded 
member). Accordingly, t it is desirable that the conductive 
pin is also securely fixed to the molded member, and 
more preferably, it is desirable to prevent.the humidity 
orthe.moisturefrom passing through a gap between the so 
conductive pin and the molded member.. Therefore, in 
the present invention, the concave and convex surfaces 
extending in the peripheral direction are formed.on part 
within the molded member of the conductive pin, and 
the insulating material is charged between the conduc- 55 
tive pin and the collar member, whereby making an in- 
osculation of the conductive pin and the molded mem- 
ber secure. 



■; [0045] « The base pprtion can , be integrally formed so 
that a top portion.of the conductive pin is exposedon an 

- upper surface: of the molded member.- A bridge wire ca- 
pable of converting.an electric energy- into a thermal en- 
ergy; is connected to the top portion of the. conductive 
pin. : ln . the case ; that the base ^portion includes-at least 
two conductiverpins,:theMbrfdge.wire iS' : arranged to 
: bridge between the top.;portions pf.the respect ive^con - 

-.'ductiye pi.nsTpand in f .the,case.that the. base portion in- 
; cludes;pne.conductive/pin,- the bridge .wire is provided 
; tp bridge between the^tpp portion of .the conductive pin 

; ; -andf anotber.cond^ ^.different electri- 

1 :c.al ; ppte^tial-if rpm. tfoat;of : 4he cpnductiyepin;, ^ 
[0046] As the bridge wire, aside from the conventional 
^method such, as tp^direJCtly;use^a;.narrow ^ :wire having , an 

. :el ecjt rip; . rps ista nce-t ioj £fa e- p resent : invention p. circu it 

f bridging between the :tpp portions may- be. fprr^ed in-ac- 
cprdance.Nwithcan ^etchjng:pr L tbe i; like^aftef : pjatjng be- 

: ;.tweep;the top.portjpns qf<the conductive pins, with the 

., conductive: materia^ or T alternatiyety f . axircuit.bridging 
between the top portions may be formed by ; adhering a 
memberiwjth c a circuit fprmedpn t anjinsulatiye substrate 

jjtby^mean^pta^wejding^prg^ n ,^1-^,?, ; H ,\.^ 

i. [Q 0 47]ntTh&4!Rriming r tp q be J: ignited jand burrTi.tuby.4he 
bridge. wir.e, is x arranged imasideJn the r base portion 

, -. where,the ; tpp pprtion.pf f the bridge wi;e^ and 
a space storing the pcimingjs ; sealed,off : from the ambi- 
ent air because:of:a cpver^embe.rjn,a cylindric^hshape 
with a tpp in the outside thereof. Accordingly;! in order to 

. securely igrjite the priming by the bridge wire, it .is ^desir- 
able that both members, are arranged close to each oth- 
er (more desirably; in-contact -with. each other)-.; In view 
of the above, the priming can be arranged as follows in 
the present jnyention:-; m-!-. -j uw. f0i>00 j 

(1) The. tube, portion./protrudingfromthe flange-like 
portipnpf the/cpllarmerriber outwardly in. the axial 
v direction is . formed,: la: the i molded; member;, the, ci r- 
.cumferentialwallof the tube [portion is step-notched 
■;S0 as to form a stepped, notch portion, and the. cy- 
lindrical charge holder is/fitted to the outside of the 
. * stepped notch portion; whereby the cavity is defined 
by the end surf ace of Ihe tube portion in.the molded 
member and the charge holder, and the priming is 

> press-loaded inside. the cavity. • ^ - •■ 

• (2) In the base portion, the; end surface in the side 
where the top pprti pn.. of the-, conductive pin is ex- 
. posed is projected cylindrically and outwardly in the 
axial direction to form the press-loading portion and 
• the press-loading: portion -is fitted into, the cover 
member storing the priming, whereby the priming in 
the cover member is press-loaded. In this case, the 
charge holder can be omitted and the manufactur- 
■ • ing cost can be further reduced. 

[0048] Since the priming and the bridge wire are 
brought into contact with each other by arranging the 
priming in the above manner, the secure ignition of the 
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priming can be expected. Further, with respect to an in- 
itiator for 0.8 ampere ignition (that is,- an initiator to be 
activated by "ah ighiting electric current of 0.8 ampere), 
a primer such as a lead styphnate conventionally ar- 
ranged heanhe bridge wire for burning the priming is 
hot required grief lead source can be 'removed but in the 
situation 'where the lhitiator is used.' As a result, if the 
! afe'6ve : features are provided; the initiator assembly 
; : whicrf 'is* Wasily' : manufactured and reliable in'activation 
^'cam'b'e'Vea^ due to the 

■'' activation'! As theprimVng described above, it is possible 
' - \8 Vse^zircoriium-pot^ system. The 

bridge wire is, for example, made of a resistance wire, 
and a means for triggering the priming is suitably em- 
ployed as well. wriJ =io:,u 
[0049] Further, in the cover member described above, 
the opening end thereof is required to be closed' in 3 6r3er 
to prevent the priming from being moisture absorbed. 
f( Sincelhelri"^ the present in- 
- ! ventior? is 1 f o'rmed'by'usfng the Bas'e 1 portion •Obtained by 
integrally forming the collar me^ 
'berand trve condulctiv^pin/tWcSver memberand the 
basepor^ follows? P 5 ™ : - ,: 

a o : . \ ^ >j .^pe 'i\mg eh d { p6 rtiorv 'of '-the cbv"eKmember 
,;.Oi'- ; st6ring ; 'the 3 p1irftj^Vg ? ^nsl¥e :r is :, bent ; int6 c a : flange 
shape, anSIKe WngW pb?ti6h ;, 6?f ther eover member 
' : *' 1s T ]6llrYe€^and' r 1rif bgrftlly r f oiirffed 1 -With theflange-like 
' port id n T bf the collar member ^ Q " ^ u 1 
(2) An annular portion bent outside in the^axial di- 
-rection f rom theiront r end of the flange-like portion 
> l r " "Ms'formed inthe'co 

is fitted anWnseHedWth¥ cover member and the 
circUmferentlar wall' ih : the" opening 7 of the* cover 
' : Wernb'er and "trie annular portion of the' collar mem- 
ber are joined'to be integrally fbrrhed with eiach oth- 
:n erv : " MT ' b™^ 11 *- v ''~' ,v •••> ; < , » : 'sf* •• : :< o/ : 

[0050] The initiator assembly described above can be 
manufactured, for example, in the following method. 

; [0051 j - - ?1 TKat is, (two conductive pins goes through the 
cylindrical 1 collarmerribef f having an Inwardly shaped 
portion" like^a -flange, 5 arid the'-lnsulating i: materlal is 
charged between the : c'6llar member and the' conductive 
pin so asto form the base portion; At- a time of forming 

• the base portion; the molded member made'of the insu- 
lating material protrudes outside in the axial direction of 
the collar member so as f tbform a stepped notch shape, 
and-the 1 insulating material 'is charged so" that the top 
portion of the conductive pin is exposed on the end sur- 
face thereof: Further, the bridge wire is connected to the 
top portion of the conductive pin; and the cylindrical 
charge holder is welded to the stepped notch portion 
(that is, the base portion) of the molded member. The 
charge holder and the stepped notch portion (that is, the 
base portion) are desirably welded by such a welding 
method that the molten resin is not made contact with 
the conductive pin, for example, an ultrasonic welding. 



This is because there is a risk that the bridge wire is 
broken it the molten resin is in contact with the conduc- 
tive pin. The 'bottom' surface of the charge holder is 
closed by welding the cylindrical charge' holder to the 
5 stepped notch portion (that is, the base portion) of the 

"molded member; whereby a substantially cylindrical 
cavity is formed: The priminig is press-loaded in the cav- 
ity, and the cavity is closed by covering the cover mem- 
ber formed in the cylindrical shape withfthe top thereon. 
10 The cover member is* welded to the collar member-con- 
stituting the base portion to be integrally formed. In view 
of safety at manufacturing; the cover member and the 
base portiori'(particuIarly, the collar member) are desir- 
ably welded in' accordance with a weldinglriethdff with 
15 a-less heat iriputi'fbr'example, a resistance welding or 

"a laser welding.-The 'welding- of both 'members' can be 
pertorrned'by^ welti'ihg"the : flange port i6ri--6f the -cover 

%ember fd the flange-like m 

"'"in-the case ^ ; bf Ji fdrmirig *the opening end portion of the 
v 20 'cdveYmem^ 

to'rmih£^ di- 
rection Tri'the fr6ht r erid'of~the flange-like portion - : in' the 
■collarrWenr^ 

^peningTs1de >r of the circumferential wall ■ in ^the^cover 

"25 :mefhber>' ;{n ^ 1; '' J '-'^ n ^^ lO'^ob s-o o: a-i'-si -=rr vr: 
• [0052] — Further; in this'mahufaeturih^ 
'sp'ect to the press-loading ; of the priming, the press-load- 
: ing'portibn projectirig'cylindrically'ahd outward^ 'in the 
axial directibrVis' formed oh the'upper surface of the base 

30 ' portiorY/that is; the end surface in the side-where the top 
! portioh'bf the "conductive pinHs exposed, 'and fitted^and 
ihsert'ed :; iritb "the cover; member v >stdring''the ^priming, 
wherebypress^oading'the'pfiming -'» r - : r^ns; 
' [0053] - In this manufacturing method; 'at -Mime* of con- 

35 necting the bridge -wire betweerttoe* tbp< portions of the 
conductive- pin's' exposing'' orv thev-erid ^urface^dtfthe 
molded member, the.en'd surface"ofthe molded member 
and'the' top'portion-of the conductivepirf 'are 'desirably 
formed in a'flat surface^This^is because the bridge wire 

to can be-arranged on^the top portjons.rin cohtactithere- 
with, by straining theibrldge'wire and welding the wire 
to thevtop portions'of the conductive pins.v s y.y mfry. 
[0054] -'The present in vent ion. -having the^above fea- 
tures' can be composed bf inexpensive parts;and the 

45 number of the manufacturing steps can be reduced;-and 
then, the yield can be improved. and thereby a r produ> 
- tion'cost can be reduced largely. -Further, since. no con- 
ductive pin is Brought^into contact with the collar mem- 
ber or the covermember, it is possible to omit a tefsel 

50 cover used for insulating the conductive.pin (the initiator 
pin) from the cover member. That is, in the present in- 
vention, an integral formation among the collar member, 
the molded member and the conductive pin. promotes 
an assembling process of the initiator assembly. 

55 • [0055] ' The initiator assembly structured in the above 
manner can be accommodated in the housing having a 
gas discharge port, including therein a gas generating 
means to be burnt and/or be expanded upon activation 
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thereof, forgenerating a working gas, thereby constitut- 
ing a.gas'generator.for an air bag: Further-the gas gen- 
erator:for:,the-air bag: is accommocated intermodule 
.case together .with an.air.bag (a. bag : body) introducing 
.the gas sener^tedjin.the.gas generator so: as to inflate, 
thereby constituting;an air bag apparatus.-ln the air-bag 
apparatus, the.ga.sjgeneratorris^ activated-. reacting with 
the impact detected by an impact sensor and a combus- 
tion gas. isdLscharged/jomithe.gas.discharge^portofthe 
housing:: .The; combustjon, : gas, flows;<into : the v air bag, 
whereby the. air bag breaks the.module coyer to Jnf late, 
forming a cushioa.absojbing an.impaci between ;a -hard 
structure :imthe<motpr ! .y.ety 

[0056] u f-Acco.rdjng torth.e electric, type yin jtiatprv of; (the 

present invention ,'-:since;the insylating.materia!, particu- 
■ larly. the ^ resjn i; matejial : js ; us^ed v as; l the :fp ( rm ( ing material 

of the iieader.portjpn.-aniampuntjpfj^ 

jn{the-mp!ded : ;heade/ c pprtipn ; pan ; b 
.cally, the-bubblei (prmed on:the-.cpntactjng B surface^of 

the^co n dy ctiy e ; pj n & provides .the : maximy m r pjista nee of 

0 J ; pmrri;or1ess,between t^ 

jn> in^hejradiaj.direetion, and^thereby-'it.is prevented that 
:the:nioistyreLenter^ into the, header, portion, through jhe 
<bubblesito.:reaeh1.he.primingand.the ; prirnin 
the moisture to be deteriorated. Consequently, a chang- 
ing;;ampunt of^ : .copductive .resistance. between^ a^pair 
oh concjuctiye pinsv.after standing : wnder ; the.* predeter- 
mined iLconditLorx.describep* above.; can.* be.- maintained 

rwithin ± 0.2:^!Qf thatbef pre being ;Standing l} and : further, 
an ignition starting time : of t the priming after, standing-un- ■ 30 
derithe same condition can be.maintaineGl.not more than 
2 msec;aftenrapplying;the-igniting electna ; current for 
starting the activation of the^electric type, initiator: The 
present jriyentioji;can -obtain the following effects jq.ad- 

;.dition/tojthe.:.eflects;,described aboye^nr* a p^noer*. • 55 

,: [0057Jicf Aqeorjdingito: the pr.es.entv invention,^ there can 
be'realize.dctheJnitiator : assembly^in whiciyhe number 

• of -the; manufacturing: steps can be reduced,, the: manu- 
facturing can:be:performed easily.yand [a ; production cost 
can bafurtherreduced: further; since the number of the 
parts and the,\number -of .the manufacturing steps are 
reduced, a yield can be improved -Additionally, since no 
conductiveNpin.contacts,with.'the.collar;member;consti- 

. tuting>ther.base portion; a tefsel. cover conventionally 
used for insulating bothimembers.can be omitted. tl - 
[0058] According to the present invention, '.the re can 
ba realized: the initiatonassembly; which -can secure, a 
reliability in activation and can be easily manufactured. 
In particular, in the electric type initiator. of the present 
invention, since the inside of the cavity storing the prim- 
ing is closed by the cover member, the priming to be 
ignited and burnt by a thermal energy of the bridge wire 
can be press-loaded into the cavity on- the. side to be 
covered by the cover member. Further; the bridge wire 
is provided in the side inside the cavity where the prim- 
ing. is pressrloaded, and thereby the priming and the 
bridge wire can be securely brought into contact with 
each other, and the contact state can be maintained. Fi- 



M nal}y,_the..manuf acturing easiness, can. be -improved by 
;,fprrning-in the aboye : descrjbed manner.^; : J ]Z . m , 
'[Q.059]:?. Furtherjn -the, case pjLmaking tne»header : por- 
tion .holding the conductive pin of the resin material in 
5 . which the.coeff icjent of ( watei^absprptionafterbeJn^s M ub- 
o.merged for.24hours at 23,^C is, between 6.005. and 3.0 
?s$/o and jhg tensile strength is between 10P and.250 4 MPa, 
there, can be. provided ^e^$ 
^capbe. i easilyjpanufactur.ed 
10 cpst,._maintain,the^ being 
used jn ; f or a : Ion g, period of j'ime-under. the enyir,onm.e nt 
in the mptpr vehicle,. and /?ar & djy expands and cpmprejss- 

15 Brief Description of the Drawings ..... 

'.»vodfi Dtirffsaot-MoiimcT' low-, ortt o« v.^hv- [(3&00] 

;;-..jiO<:':f- finii^on prior: icrr.) pnimitc or-i inovsiq o: 

■ 'M J5!9.-c?t.te ay efrtical, cross septiona l-yjew^shpwin.gone 

•Tnrntp^p^ ortjp^o' vitc-pe.^ 

, <( h :>1 lpig & 2..is, a schematic yi.e vy^ho^yying one (manuf ac- 
turing process pjfthe. electric .typejniti.atprjShqwn in 
Fig. 1. " ' ' " " , * 5 
io : Fig. ^« is. a 'VejCtical^^psg .^ectipti^l^sQliematic view 
-, ; showing one. embodiment ;pf..an fnitiator.asjsembly 
• , rv. /.accor^ing t to the present .invention f i 
• n-Fig:^ is a: schematic ^jeWj^showing-pne .manufac- 
turing process of^the r initiator, assembiy-shown in 

^ fig-ii^iSf .% ; yertical cross, sectional schematic view 
CL shpwing. other ^ embodiment of an . in jtiatpr.^ 
accprding.to.thepresentinyentipn., C£? ..., r<! 

• Fig; 6 is a vertical.. cross ;SectipnaJ schematic view 
r showing other iemb^o.diment of .an in itiator assembly 

according to the present invention,- : St . .. > ... . 
Fig. 7 is a schematic view showing one manufac- 
turing process of the initiator assembly shown in 
Fig,- 6.. vlfj;^**: vh ";iwhr.:.-> •" 

. .Fig.- .8 .is. a vertical. cross sectional. schematic view 
r showing one embodiment of a gas generator for; an 
air : bag according to. the. present invention,! 
.Fig.< 9.js.a,.yertical cross sectional. schematic view 
. showing. pther-< embodiment of a -gas. generator for 
i an air. bag. according to the present invention. » 
Fig. .10 is a schematic -view of -a. structure of an air 
: =bag apparatus. according to the present invention. 

• Fig. 11 js a vertical cross sectional. schematic view 
showing one. embodiments an ; initiator assembly 
according4othe present.inventipn. :! .<f ; r . . 

■ * Fig. 12 is a schematic view showing a manufactur- 
ing process. of the initiator assembly shown in Fig. 

11.-. V • o l —v; • -•- • 

Fig, 13 is a vertical cross sectional schematic view 
showing other embodiment of an initiator assembly 
according to the present invention. 
Fig. 14 is a vertical cross sectional schematic view 
showing other embodiment of an initiator assembly 
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according to the present invention. 
Fig. 15is a schematic view showing a manufactur- 
ing process of the initiator assembly shownin Fig. 

14 . ii: .,• • .. r.. • . • 

Fig. 16 is a vertical cross sectional schematic view 
-showing other "embodiment of a gas generator for 
< >: -ah air bag according to the present invention. 

Fig. 17 is a vertical cross sectional schematic view 
■ :: 'showing other embodiment of an air bag'apparatus 
1 to'the" present invention." 1 ■ • .* ■■- 

: Fig. 18 is' a-Schematic view showing other initiator 
assembly according to the present invention. ,: ' 

[0061] In 'the { drawings; the reference' Numerals 13, 
301; 321 ;; ! 331- H1 3,^01 ,'421 and 431 ''denote aeollar 
member; the 1 reference numeral's 2J302 1 arid 402 denote 

' a conductive r plh;"tHti "reference 'numerals 1 ^ , 303; ( 323 , 
3337403! ! 423 J and i 433 r deriot6 i a molded member; ! the 
reference f numerais 304r324; 334^*404 ,'424 arid 434 

-^denote' a baseportiorV^ 

,: 335,' 405;'^*25 and 435 denote a covefmemberVthe ref- 
erence numerals 7; 306 ! arid^Oe denote a 1 priming'; : the 
reference : numerais 3, 307<"and 407'Wndte £ bridge 
wife; the reference numeral I6 :; 4, 31 0 arid 4 1 0'denote a 
charge holder, the reference numerals 311 and 411 de- 
note a tube portion, the' reference numerals '350, 360, 
450 and 460 denote ari annular portion; the reference 
numerals 370 a rid 1 470 denote a press-loading portion; 
the' reference numeral 1 00 denotes Sah-initiator assem- 
bly; the reference numeral 103 denotes a housing; the 

"reference numerals 22 and 105 denote a gas generating 
means : the reference numeral 106 "denotes a filter 
means; the reference numeral 1 08 deriotes ; an inner cy- 
lindrical mernber; the reference' numeral 201 denotes an 

* impact sensor; the reference numeral 202 denotes a : - : 
control unit; the -reference numeral 203 "denotes a mod- 
ule case; and the reference numeral 204 denotes an air 
bag.'" . " 'iVtborm;. - yi-^r-v - 

Preferred Embodiments of the Invention : - L - 

[0062] ! The present invention will be described in de- 
tail as follows with reference to the drawings showing 
one embodiment of the present invention. / i - ' ' : 

Embodiment 1 

[0063] Fig. 1 is an (exploded view showing one* em- 
bodiment of an electric type initiator according to the 
present invention; In the electric type initiator shown in 
this drawing, a glass fiber reinforced resin is injection- 
molded around two conductive pins 2 so as to form a 
header portion 1 , and two conductive pins 2 respectively 
expose their flange-like top portions 21 at an end portion 
of the header portion. Further, the top portions 21 of the 
conductive pins "are connected to each other by a bridge 
wire 3 so as to be able to electrified. It is desirable to 
connect these members with a resistance-welding. The 



connection can be performed with a soldering, however, 
in this case, a further material (such as a solder,:a flux) 
is required; which makes - manufacturing difficult and 
costly. In the top portions 21 of the conductive pins 2 in 
5 " a flange shape, an interval therebetween is adjusted. 
Further, the conductive pin 2 is inserted into the header 
portion 1 , and,- in the present embodiment, a knurl (con- 
cave and convex surfaces, a rib or a boss formediiri the 
circumferential direction) as a moisture-proofing means 
10 : js formed on an outer periphery of each of the conduc- 
tive pins in order to block an entering of the ambient air 
; of a leakage of the gas between the hieader portion and 
the conductive pin: '^vSr^-.fOi' t^f^-y. : 
[0064p"The header portion 1 is made of a resin-mate- 
'5 rial i ri which a coefficient of water- absorption after being 
: subirMgerJ'fbr 24 hdurs^at^S °G ! is between 0.005"and 
T.O 7o^nd^ 

1 As a resin material; k polyb'utylerie tefephthalate J (a cb- 
' efficient of %ater'absoipti6n after -being' submerged for 
20 ^'24 hours at 23 °C is 0.07 % arid a tensile strength is k 132 
1 M Pa') containing 20 weight %; of - a' glass' f iber^a poly- 
• butylerie ter'ephthalatie.(a Coefficient of 'water absorption 
: -aftef being submerged for 24 hours at 23 ?CMs:0.07 r % 
>{ and a tensile strerigth'is 156 MPa) containing 45weight 
25 :% of a glass fiber, a polyphenylene sulfide(a coefficient 
"of wat'er absorption 'after-being submerged for 24 hours 
at 23 b C is 0.01 5 % and%-terisile strength isT96 r MPa) 
containing 40 weight % of la glass fiber, and'a liquid crys- 
tal poiymer (a coefficient of water absorption after being 
1 30 ' submerged for 24 hbu'rsat 23 ?G is 0.04% arid a tensile 
strerigthls 171 MPa) containing 50 weight % of a'min- 
eral can be used: The header' portion 1 can beformed 
by melting such; a resin material and tunneling the resin 
! around a pair of conductive pins: When the header por- 
'35 'tiori 1' of the molten resin material is molded/itis desir- 
able that no bubbles are generated on a surface con- 
tacting the conductive pins 2 \n the header portion 11. 
The ' molding method described above 'can be per- 
form editor -example;' by adjusting a molding condition 
40 such as a dwelling, in particular, 1 by setting a dwelling at 
a : time ofmoldirigto be not less than 110 MPa: '• '"' '•• 
[0065] * Particularly, it is desirable to adjust the molding 
condition of the header portion 1 as described above so 
that the bubbles, formed on the contacting surface of 
<s the conductive pin in the 'header portion 1, provides the 
maximum distance of 0M0 mm or less; preferably 0.05 
or less between the conductive pin and the resirvirYthe 
radial direction .'• * ■ - «• m-wiu. r. ■..■:.-s *■.*• f • • •« 
[0066] - Further; the header portion 1 is formed so that 
50 an end surface-in a side where the top portion 21 of the 
conductive pin 2 is exposed protrudes cylindrically: The 
protruding portion (hereinafter, referred to as a cylindri- 
cal end portion 11) of the header portion 1 is inwardly 
fitted to a charge holder 4 formed in a substantially cy- 
55 lindrical shape, so as to form a joint portion between the 
header portion 1 and the charge holder 4. The header 
portion and the charge holder can be joined by an ultra- 
sonic welding. 
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[0067] ijhe.cavity. 5 comprises an end surfaceof the 
cylindrical end portion ,11 of; the header portion and the 
• charger holder 4-, and a>priming 7-to be ignited and burnt 
•by a heat generation 'of the'bridge wire 3 caused by an 
.electric energy is press-loaded into the cavity .5. As the 
; priming described above,- a mixture. (ZPP)of zirconium/ 
-potassium perchlorate is preferably used.f, ; - o 
.[0068] Tin accordance with this embodiment, an open- 
ing end -41cofjthe charge holder 4, that : is ( the 'opposite 
'end portion ..to Jhe side=;where;the. circular end; portion ' 
.11 of . the headerjportipn isjnwardly fitted is formed : to 
have. ,a-. stepped: notch < jn v the^puter « perjphery.-A coyer 
member 6 formed separately from the. charge iholde.r 4 
composing a.;ciicymferential ; wa^ 5 
: is fitted overithe:oulside : pf,the. stepped nptchiportion 42, 
. ; and ithe . charge^hpjdgr ^(andihe.pover.member, 6, are 
jojned : bycan ul|ras;QQic_ welding ^According t^ifie cavity 
5 in;Whjch:the^primipgu^:is stored is sealed, and is shut 
Jrom-tbeitextefnatrenyirpnmenK^ cover, m.ernber> 6 
; cornprjf.es a^circular pprtiprj 61; ; closing the cawtyiSiapd .. 
..a;circurnfere.Qti.a^ wall, portion. 62 jojrjted tp;the. stepped 
nptchc^prtion'42v,a-vulnerable .portion ; 63 : is .obtained: by 
making; a. part, of the . circular. portion 6 tjthin ojrfprm|ng 
. , $ . g ropy e; ; o n ; : the. .circ u I ar -portio n ; ; ,an d ,a . projection, * .64 
■ jointed-to: the^stepped^.nptch^po_rtion .42 in ,the charge ~ 
^ holderAisrprpyided;in^the.circumfere 
62/The vulnerable portion 63 js broken prior to the other 
.wall portions. when»th@... priming 7 is burnt,, thereby. re- 
stricting- an : injecting direction of it lie-flame and the gas. 
; Since a thermal; energy : pf the flame or, the: like^can lDe , 
concentrically! discharged ; by restricting the,inje ; cting -di- 
rection pf-the flame or ; the.like as described above^ it is 
possible . to -securely ignjte.the gas;generating ;; age_nt. 
Furtherance the projection, 64Js jointed to . the_stepped 
notch portion 42, the- welding can be performed easily -< 
and securely, v ooi.-w"^ » !R .... ; v.v : c *i-<f-, 
[0069]-j The bridge wire 3: generates heat with an ejec- 
•tric energy,(that is>, an activating signal) inputted through 
theiConductive pin,;and.has an electric, res ista nee f The 
. bridge wire.3 can be: formed by using;one. or 8.-plur ; a]ity 
of metals (wires). The bridge wire 3 can .be formed, by 
using sOjCalje.cUa.nichromecomprising mickel-chrpme- 
iron.alloy, or by using another metals such as a stainless 
steel or a platinum.-ln particular,:the nichrome is prefer- 
able- since it has a large temperature coefficient of re- 
sistance: (TCR). and is excellent in welding. .•<.••. 
[0070] v At a time of activating the electric type initiator, 
when an activating signal is received from a connector 
(not shown) connected to the conductive. pin 2,\the.ac- 
tivating signal is transmitted to.the bridge wire 3 yia the 
conductive pin 2. The bridge wire 3 heated by the elec- 
tric energy (that is, the activating signal) ignites and 
burns the priming .5 to discharge the flame, the gas and 
the like. At .this time, since the vulnerable portion .63 is 
formed in the cover members, this portion is broken pri- 
mary so as to restrict an injecting direction of the flame, 
the gas and the like. 

[0071] Further, as described above, in the electric 



type initiator in which the priming in the cavity-is prevent- 
ed ;Jrp.rfl r absorbjn^ that a 
..changing amounrof. a conductive resistance:between a 
pair of the above conductive pins after standing for 1 000 

5 . hours, in a state of. flowing electric- current of 50 mA to 
the bridged-wire, under an environment of temperature 
80 ° : C and.humidjty.QS yoJs^set.withjn ivO^ il.with re- 
Aspect to a value before standing: preferably within ± 0.1 
.. fl.^and more .preferably-. within. ±..p.05 ; Q f: and / further f it 

10 is possibfe that an ignition starting time.of the priming is 
set, to notxmpre t_han-2 m^ an .igniting 

eleCtriC^CUr/e^n^,,.. c; vld^r;; 

[0072] The above electric 'type initiator in which the 
;:cayrty 0 5^ by theycoyer 

is ... m^ember,6 can be^manufactured, fonexample;, in accprd- 
Ml apce wit^ L a,prQcess sho^ 
?[0073]:j Ayirst.r^res^ 

.of wajer,.absq.rpt[9n after^being submergejd fpr.24,hqurs 
mqI 23,.°p : js between Q,005 ( jan^ 

-20 7SUength.is,be^een ^0)3 

^.arpundtwp,.cpnductive.p s9jas,,to forrnthe header 
-rportpn.l^the^ header assernbly.and this 

^header assembly-is polished ((a) jp,pg, L 2).Jn-the.proc- 
ess of making the. header: portion of ,the, resin materjal, 

25 ...for example,/ b.y f adjusting ; a .moldingj condition .(in this 
' erpbj^lmept^-settlpgnj-^elljng to » not less ; than 110 
> _MPa)cgeneratipn pf bubbles betweerUhe molded head- 
er portion and the respect iye-.conductiye pins can be in- 
hibited, whereby entering of : the.rnpisture between both 

so mejnbers can bejn^ibtted., further, entering.of the mois- 
, ture : between ( % and.the respectiye.con- 

ductive plns.can be also inhibited by/forming a knurl in 
the. conductive .pinso '•p.*$rr l *: -.-.^j. * : • -i* " 
[0074] }r . Next. the bridge wire 3 bridges between the top 

35 ; portions 21 ; fprmed in a.flange-li.ke shape:of the conduc- 
tive pinsr2;.((b);.in. Rig. 2), and is joined by a resistance 
• : welding,r whereby, a. bridge-wire (BAN) welded sub-as- 
sembly is formed ((b) -> (c) in Fig. 2). And the cylindrical 
charge holder 4 is arranged over the top portions 21 of 

40 the conductiye/pin 2 in -the bridge-wire (B/W). welded 
sub-assembly and joined by an ultrasonic welding, and 
the priming 7 is press-loaded inside the charger holder 
4, whereby.forming a chargerhqlder (C/H) welded sub- 
assembly ((c). : ->.(d) in Fig..2).:Next, ; the opening end 

45 (that is, the stepped notch portion 42) of the charge hold- 
er 4 in the charge holder (C/H) welded sub-assembly is 
joined and closed by the cover member 6 with an ultra- 
sonic welding, whereby.forming the initiator ((d) ^(e) 
in Fig. 2). in an aspect shown in this drawing, the pro- 

50 jection 64 is provided in the circumferential wall portion 
62 of the cover member 6, and this is jointed to the 
stepped notch portion 42 of the charge holder 4, so that 
both members can be fitted and jointed before being 
welded. 

55 [0075] Consequently, in the initiator formed in the 
above manner, a collar 13 is arranged in the opposite 
side of the charge holder 4 in the initiator via a gasket 
12, and the initiator is press-inserted and an end portion 
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14 in an initiator receiving port of the collar 1 3 is crimped 
-:so as-tb be integrally formed, whereby forming an initi- 
ator assembly((e) (g) in Fig/2). It is desirable that the 
end portion 1 4 of the initiator receiving port is formed so 
'that a hook (that isV'a crimped portion) is made short so 
as' id prevent an "electric discharge with respect to the 
•■ v pin at 'a time of applying^ static electricity. If a distance 
^ between the hook and the pin is short at a time of ap- 
plying a"s1atic ; electricityrthere is a risk that an' electric 
" J ^clischarge'-is : generated therebetween so as to ignite a 
^'priming. -T Ken; ! it'is : possible 1 to prevent an electric dis- 
i: charge :: th°ihf8-)pSrii6h % <by* 1hcfr6a : stng • the' distance be- 
- N Vweeh th*e^dok ? and c t^ numeral 15 in 

0f (ef of r Figi r 2 Senof^^ cifb ular groove- i"*^"*"' 
:, l667SY K tHe- inhlatoP'assem^ Yorme'd-'in' the <abdve 
' 'manher^a'n BefrsSd&s' Kco"hsthu\ing paYilormanuf ac- 
! turiftg Vgas ge'fiefatbrusecl in a pfetensloher fdr'a seat 
v: bettVTh¥ga§^ jSretehsioner^singthe 
• ; 'in itfator assWmb $ 'can*'* b'e matiuf acturecJ in' accordance 
"'wTtK'a'pFo^fe^ shbw : rvin c (f) t<? (i) J 6T Figs: : ^: : Jh ; (f)^td r (i)of 
- p Fi gs\ '2, r the 1 °ref erehce^ humeral' 1 : 5 ^denotes y a : circular 
' groove 5 , fife reference numerafiS) denotes a^p^riiem- 
benthefeferenc^'n 

' ag'eritf th£We^ pbr- 
v ti6 r n, the'refeVehc^^ a combustion 

1 chamb^er,°antf th8 c re^ererice ri\Mefai30 : denote s^a ! re- 
tainer. °' r ' 0 C'^^* 1 ^ 2i 0 ! t l^iO-l O^: ■iOfij.Ui '< 

'••:' ,, .*'u "s&fcfcQri cut- - UOE -on-o': srii :o "oiji-v 

:,i Embodirherit2 : ■ 

.:0C :odrr«.sv. u^\o\ .f.i \. %Qi a>Y- yy.'uv-' 

■ [0077] iFig;*3 shows' arV : initiator : assembly in which a 
charge^ holder 3i0 :; is used : fbr^arrahgih'g : 'a priming, a 

' flange 309 is formed in 'anoperiihgedge ota. cover mem- 

• ber 305 formed in acyliridrical shape wrthatopfandthe 

: flange' of- the charge holder-is- connected to a base por- * 
' tion : 304V -'^ ^"'U;:".»yc oriJ n w^rn^-i £0? i*s\: 

• [0078p^in'theiri^ 
: ia cdllermemb^^ 

integral to be'the^basle portion ^304; and abridge! wire 
£ -i"307 bridges : betweeri"fednductive ; pins 302exposiing:on 
"the upper' erid surtabes^o 

>• stantial ly cylihdriciar arge holder^ 31 O made ftf r a resin 
-material is 1 moOn'tedto the base portion 304;.'and:a prim- 
: ing ; 306 is press-loaded 1hto"a cavity46rme'd by the base 
p6rtiofi'304 : ahd : thechargeholder 31 0;Then, thecavity * ■ 
is covered by a cover- member 305 in -a cylindrical shape 
with the top; and'the cove remember- 305 is connected to 
'the , Base'portibn'-304\^f i J ' CS. \--.r. *v:.. ■■ v i *--;:%v 
[0079] ^The integrally formed base portion -304 fixes 
the collar member- 301 • and the conductive pin>302 by 
charging an insulating materialmade of a resin material 

■ between the cylindrical collar member 301 having an in- 
wardly shaped portion 308 like a flange and two con- 
ductive pins 302 arranged to'go- through between the 
flange-like portions 308 of the collar member 301- in ac- 
cordance : with ah injection molding and forming a head- 
er portion 303. That is; the base portion 304 is formed 
by the collar member 301 , two conductive pins 302 and 



the header portion 303 made of the insulating material. 
[0080] -..In the present embodiment, as the insulating 
material described above, there can be used a resin ma- 
terial such as a polyphenylene sulfide (PPS) containing 
5 a glass fiber or another inorganic filling materials, a liq- 
uid crystal polymer (LCP) containing an inorganic filling 
material such as a mineral or the like/The polyphe- 
nyiene^ulfide (PPS) containing 40 weight % of a glass 
fiber- has a dielectric breakdown voltage of 12 MWm, 
10 and"the f liquid' crystal polymer (LCP): containing «50 
' weight *%"of a mineral has a dielectric breakdown volt- 
age -of 66 MV/m. Further/in the polyphenylenesulfide 

- containing 40 weight % of a glass fiber, a coefficient' of 
water absorption after being submerjgedfor24 'hours at 

is -23 °0 is 0.015 %>and a tensile strength. is-1 96 MPaV arid 
:Mn-1he-liqui*d'ciVsta1'poiymer containing 50 weight-% of 

- a>rnineral; v a : cbefficient T of 5 watep absorption after 'being 
• submerged for 24 hburs^at 23 !< ?C is 0:04*%^and a tensile 
••strength' is 17-VMPa.'' p »oino<, sou; en: *o :3nr, 

y 20 H[0081]'^'A tube pbrtibri-3.11 j projected more' outwardly in 
• i theaxldl 'direction th f an the-fiange-lik^ portion 308otthe 
■ collar member 301is;formed iri the-;header portion 303 
^ formed by injectibn-mbldihg the resin j materiar(the insu- 
*-' latihg material) described- above \ arid a stepped notch 
25 ■ ' portion 312 notched In a stepped shape in the peripheral 
^t'directioh is fo'rrhed'in-the front- erid'directiori'of-the tube 
'■portion 311 rThereforeV^ccording'tdthepresen^^ 

• >tion; the 'charge>hblder 3101s'fitted4a^a^ outer side of 
the stepped notch portion 31 2 and;is ; welded; . 

30 !c[0O82] -is In. the present embodiment, the charge holder 

■ 31 0 and the header portion 303 are formed by using the 
resin and both members care welded by ;an:i ultrasonic 

• weldirig:-Since both members ! arei welded by an ultra- 
« -sonic welding,4he header portipn:303 (the resin) welded 

35' to-the-conductivepiri 302-is-not in contactvso that the 
ibridge wirerSOT-bridging^between the conductive. pins. 
302iis prevented.ifrom being broken; icr'.o: : c-^ . <.;.<w 
~ [0083]^^ the integrally formed base portion 304, a fall- 
ing-out-preventing: means* ton: preventing, the .header 
40 portion 303 from.falling out and/or separating informed 
in a joint portion between the.collar.member 301: and.the 

■ header-portion 303 .'In the presentembodiment, as the 
falling-out preventing means described above. a projec- 

■ tion 313 is:f ormed on an inner circumferential surface of 
45 . the flahge-like portion 308 in.the collar.member-,301 ; and 

the insulating material is charged to correspond with the 
- projection. Accordingly,. thesinner-circumferentiaLsur- 
; face.of theflange-like portion 308 and the headerpqrtion 
303 are formed so as to bacomplementarily engaged 
50 with each other, thereby preventing the header portion 
303 from falling out and/or. separating from the collar 
member 301; Particularly, according to the present em- 
bodiment, in the projection 313 formed on the inner cir- 
cumferential surface of the flange-like portion 308 in the 
55 collar member 301, an apical portion is formed in a por- 
tion close to a lower portion of the flange-like portion 
308. Accordingly, in the header portion 303, a portion 
above the apical portion of the collar member 301 (that 
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is, a side jn which the priming 306 is arranged) is:formed 
so as to obtain a sufficientaxial length, whereby bbtain- 
ing a' sufficient shear-jstrengthr With -this* structure;- the 
•'header^portion'SOS-can be 'securely held in: the collar 
member 301 even after the priming 306 is ignited. and 
;:bumt. That is* the portion having the minimum radius of 
the .header' portion} 303 is, formed below, to secure a 
shear strength. In, accordance with the present embod- 
iment ..the'collarimember 30:1 ds formed by using a metal, 
.however; since neither oUwo conductive pins .-302 ; are 
in contact with the collar member. 301-/ thejefsel.-cpyer 
..conventionally* used for; insulating^the.conductiyecpin 
:(theJnitiator pin) f ronrvthe cover mernberrjs not/required 
: in-theinitiatorrassembly.* pniof; wtfs noiitroacs fMnw 
[0084] v JTwo^coQductiye pjns;302 are arranged; in the 
substantially/centenpf the header portpnjSpSiprmed by 
using -the insulating.imateriakiThe conductrve;pin302 is 
•formed so/that a.toppprtipn thereof : is expos.e.don a jront 
end of the tube portion 311 in the.'header por#pn-303, 
iandthe-bridge wir.etightening straight j 
•the.top portions-. The:fc>ridge<wire ;307ris fprmedby using 
;an electric resistance body,-randhas;a function oftcpn- 
verting an electrlaenergy (an actryatipg.signal) received 
' by.) t h e<; cpndyctiye p in ,3P2ci ntp. a: the rma) e n ergy* Jn t h e 
; present-.embodiment,f;a fcnurt is formed : pn;a circumfer- 
ential; surface;pfMthe* conduct in the-range 
where the molded ;nr)ember^that is the tieader portion 
303) exists. The.knurl isformed as concave and convex 
surfaces/ambcor^a'boss form.ed iathe peripheral direc- 
tion of;the ; conductive!pin-302/ and blocks enteringiof 
'the moisture between'the conductive; pin- 302^aad the 
header.' portion 3 03 * thereby: ma king the assembly of 
both members secure-. In other words, the insulating ma- 
terial is*molded;c6rresponding to. the concave and con- 
vex surfaces, the rib orthe boss by.jforming the concave 
andconvex surfaces, -the- rib.. or the-boss in .the^range 
where the conductive, pins 302 exist! in ihe header por- 
tion and charging^ the. insulating: material betweeorthe 
conductive pins 302^and the collarrmember-301;. and 
thereby,. both members are joined securely.: ", v: ^- 
[0085] 0 As described:aboye,:the priming'306 charged 
in the cavity: is separated from the"ambient:airiby the 
periphery thereof being surrounded by, the cover mem- 
ber 305 formed in the cylindrical shape with the^top. In 
most cases ■ the cove r:member 305' is madeipf a 1 metal 
material;* and a thickness thereof is adjusted so-as to be 
broken due to a combustion of the priming 306: Accord- 
ingly, it is preferable that the cover member 305 "has a 
notch in a circular end portion (a portion forming a'top) 
in such a manner as to be easily and securely broken. 
The notch described above can be formed radially as a 
groove of about 0.10 to 0.25 mm in the case of making 
the cover member 305 of a stainless steel (SUS305). 
[0086]- In the initiator assembly-shown in this aspect, 
the flange 309 is formed in an opening bottom edge of 
the cover member 305 and the flange 309 is joined to 
the collar member 301 (the flange-like portion 308) con- 
stituting the base portion 304. The cover member 305 



1 • and the collar member 301 are-joined by a welding meth- 
od witha small;heat gain;such. as; a-resistajice welding, 
\a laser welding in-order to clear the pjjssjbi!ity:such that 
the priming 306; isHgnited at.a. time of jpining.^oo bn* 
5 [0087] rtrThe initiator assembly .described abpye can be 
manufactured in, accordance; with a process .shown in 
Fig:.4i ThatiSf.as ; s^own in (a) of,F-ig..4-,tw ( p conductive 
.. pins 302 are jnserted from an opening pf.the t lange^like 
: portion»3Q8pf the cpl|ar.mernber!3p^^ 
. 10 , , mate rial (the :res in v materjal) (is • cha rg ed ; betwe en Jh e 
, ope n in g ■ pp rt ip n r: pf-.»t h e . f lang e^l ike z p ort jo r\ < 308, . a n d : the 
. . conductive pins £02 ; :.whereby r the, b.as§ f portion 30,4 is 
. formed.. .At ; a .timeyOf-fpi^ 304,. the 

insulating materjajjs jnjecjion r molded.sp thatjthe head- 

• t5 , r er portion 303. made thereof protrudes outwardly inj.the 

-axialidireGtionfrom 

.Jar membercSOI^and a pejiphery : there^of js_.fp i rmed,in a 

0 notch,(3i1;2-) 0 nptc!\ed [nj ; a K stepped,sJ^a^ 

^ pprjiqnsjpfnthe.cpnductjye, £i£s>302ja^ 
y.20 0 end surfacerof^e tube p.prtipn:3;l;J jDrptry^ 

■ i in the axiaj /direction of.th^flange^jkejportion 308:^0. as 
-to expose thereon. : T[te the base. por- 

tion,30^, the, bridge r wire SOZ.bridgeSjbgtweeij the con- 

. ductiyepins^.OZwhpse^ ar^(Bxpp ( sed,pn.the 
c<c.25 : .end surface p^e^heade^pprfo tt)e\n- 

;) sulat[ng.materja! so - ; as. tp-.be. welded, (in ,(b) (l pf, Fjg. 4). 
Further, the charge holder 31 0 is mounted onto the tube 
portion 311 of the base portion 304 (the header portion 
303) protruding outwardly in the axial direction from the 
> .30 flange-like portion 308 of the collar member 301, and 

. joined by^ap ultrasonip welding, (in (c)ipf.Fig. 4):fT[here- 
after,- the priming-306 is press-loaded inside a cavity (a 
priming storing»space) .formed : by : .the. base portion 304 

;.and the charge hpjder 31 s p.;(in.(d) f of.Rig. 4). the outside 
■ 35 of the charge holder?! 0 is covered with the cpyer f mem- 
ber 305 formed in the cylindrical shape with the top,.and 
the interior of the cavity -w^ere the prim ing 306£s;stpred 
is closed; (in- s (a) .of : fig, : -4) , ;Since : .the . open ing 1 . bottom 
•edge '.of Jh.e coyer mernber 30S is ; f prmed in ailange, a 

• 40 portion jfprmed imthe flange 309 iSAyeWed.tOithe, flange- 

like portion 308 of thejDas.eipo_rtipn:3p4;Xth.e l cqi[ar rnem- 
ber 301 ) i(ln (f) of. Fig . .4). ; lt is .-desirable that ithe flange 
portion 309 of the:cover.member305 and the fjange-like 
portion 308 of the collar member 301 are joined acpprd- 
45 ing.to a welding method with.a small heat gain-such as 
. -.a resistance welding,<"a-;laser ^welding.;: v:; :'^v/:<: ?» 
: [0088] - Since.the base portion, 304: integrally- formed 
with the collar member 301 , the conductivepins.302.and 
• the molded material:;. js. used, .the initiator assembly 
- 50, shown in this embodiment can be composed of jnexpen- 
sive parts and the number of the manufacturing steps 
can be reduced. Therefore, the initiator assembly hav- 
- ing a less production cost can be realized. Further, since 
the initiator assembly can be easily assembled, it is pos- 
55 sible to improve the yield. 1 -* • • . : : 

[0089] Further, by adjusting the molding condition of 
the base portion 304 and forming the knurl on the cir- 
cumferential surface of the conductive pin, entering of 
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the ambient* air between the base portion and the re- 
spective-conductive pins can be blocked^and/likethe 
"electric type initiator of Embodiment 1 ; the eiectHciype 
initiator can be obtained such that a changing amount 
of a conductive resistance between a pair of 'the above 
•Conductive pins'- after standing for'1000 hours in a' state 
•"of flbwirigf 'electric current of 50 mA to the bridge wire, 
under the environment of a temperature of 80 °C and a 
humidity ; bf 95 % : cah : be ! within ± 0.2 n'witH'respect' to 
a value beforeTstancSirig,' preferably within ± ! b/1 Q, arid 
;/ more 'preferably 'Within ± 0:05 '42, -and further, an'ignitlbn 
■stSrtirrg timing of the pnmihg T can be'eqiial to : or less than 
2* : fnse'c after* applying 

^tartir^thi^eie^ - r ^<^ " 

^Embo3im , ehY ; 3 m0 -' 3r,i40m P f »*"«"»U w ^ 
.■.;nu-i23fc lOiKilmt sn; QnomA v :.:f c'f-oq prime"' 

''[0O9'dj : -' Anmiiia^ 
u'iariy x &ti^wcity% 1 c6^cim$ stmdure^and^a 
•'conflicting 

! eririg'the outsTde f ortfie'charge holder •3i , 0 r ancJ Closing 
: 'the : cavity ^stbnng^ 

!, 32V'cbM^^ '^ m9rr 
[0091] 2TM ; Ps; : in the initiaforassemb'^ 
5 : ; an'annular portibWssaHavlng^ flange 328 projecting 
; butWardiy iri : 4he : aWl 'difectiori'ls fb^ in : the 'collar 
member 321 constituting the base portion 324,'and in 
the base' pdhim 324^^isirig the cbllar'member 32^1 , 
: a front ehtfbf Iti W fiahge : '328 r bf trie T cMar fflembe? : 321 
-proj'eet^ fhe 7 axi'al birectiori'and eontinu'ous- 

1 ly^a h'eadeVportioWS^iS composed of the insulating rha- 

■ terial projects cylihffncally/Aih^outer circumferiBhtial sur- 
'face^HK^ahhu'laHpb 

: niember '321 ;j and arvouter circumf ereritial surface of t he 
^cylintJfical portion 1 3lV : bf^the' : heade*r/pdrtion '323^are 
: mad^ : fiusH; and ; febth c members : ar 
iritbthe'co^ 

: wrth'a top" Furth¥rytfie cover merhbef : 325 and thec'bll'ar 
321 of J the : ba£e portion 324 are welded at atf opening 

• circumferential edge of the cover member 325. Accord- 

: ingly, inthepfesentembodirrieh^ 

•: and the collar m'ember 321 'of thVbase portion ; 324' are 
horizontally welded;! 1 ^ vcfciw! 1 r^m m&imiA 
[0092] Most of the components of the initiator assem- 
bly shbwh^in this embodiment are the same as thbse'of 
the initiator assembly ^shbwn in' Fig/Si Thereforei the 

: sarhe : refe re nee 1 numerals in Fig: 5 are attached to the 
same components''described in Fig. 3/ and a description 
thereof will be 'omitted. Further; 1 the same "effects as 
those of the Embodiment 2 can be obtained; 

■ Embodiments • 

[0093] An initiator assembly shown in Fig. 6 is partic- 
ularly characterized by a press-loading method of the 
priming 306 and a structure therefor, in connection to 
the Embodiments 2 and 3. Further, in the initiator as- 
sembly shown in this embodiment, a header portion 333 



is made of a resin'material.* - 
[0094]- That is', in the initiator assembly shown in this 
embodiment, in the" same rhanneras that of Embodi- 
ment 3 described above, an annular portion 360 :is 
5 formed in a collar member 331 constituting a base por- 
tion 334 in f such a manner as to project a front end of a 
-flange 338 'outwardly in the axial direction'of the collar 
member 331. Continuously from the annular portion 
360,' a tube portion 3 11 - is formed in such a manner as 
10 \o project cylihdrically the header- portion 333 made" of 
the insulaiing materialparid a press-loading portion 370 

• isforrried'with the annular portioh=360^6f the collar mem- 
ber'331 ahd4he r tube portion 311 of the'header portion 
333. That is, in the present embodiment; an end surface 

' is thereof irYthe side where the top" portions-'of the conduc- 
tive pins 302 are "exposed is : prbjected cylindrically-'and 
'outwardly in' -th^axial direction toformthepress-loading 
poTrtion STOlh'th^'ba^e portion 334'. '' ! r * : bic-Mi" ssoxi 
[0095]^VVcco?ding to the present embbdimehf.Triord^r 

'20 to form the press- loading porWtf 370- in the base portion 
'334 as described ^bovej/an Inner side' dt the f larige-pcTr- 
^0^338' 6f L th^ collarm'ember 331- is'pa'rtly formed in a 
: 6ylmdrical shaped This is for Avoiding the'ea'se such that 
'the head§r ! pbrtiotf333 rnade of the' insulating material 
25 ?'js separated 1 from -the coll ar t .merhbep , 331 , l securing;.a 
strength of the header portion 333 aridavoiding the case 
:; such.that'the collar iTiernber 33 1 contacts with thVcon- 
ductive r piri^S02i :no(: - iri: Ui : "*on:i .-.«-. 
[0096] *The-press-loading portion '370 formisd in 1 the 

: 30 base portion 334 'as described above is fitted and insert- 
ed into the cover member 335 in a cylindrical shape with 
a tbp sb'as to press^lbad th'e primihg 306 stored in:the 
cover member 335>The' header portion 333 is made of 
a resin material| : and a sealing property ;is:kept thereby. 

•■35 . Further,' the initiator; iassembly shown in thisfembodi- 

• ment'eah be formed in accordance with a method shown 
in Fig; 7J '^-^'^-•^ •«!'•»- ?.»*»vv arjond on a 
[0097] ■ That isV : at first, in the same.manher as that in 
(a) of Fig. 4;-1wo conductive pins 302.are inserted from 

<o an opening portion bf the flange portion 338 of the collar 
. member'331 and the insulating mjaterial. (the .resin ma- 
: terial)< : is" charged cbetween the opening portion oMhe 
flange portioned the conductive/pins 302 to form the 
base portion 334(in (a) of Fig. 7). 

45 [0098] However, in this embodiment, as described 
above, the end surface in the side where the top portions 
of the conductive pins 302 is exposed is projected cy- 
lindrically and outwardly in the axial direction to form the 
press-loading portion 370 in the base portion- 334, and 

50 the top portions of the conductive pins 302 are formed 
to expose on the end surface of the press-loading por- 
tion 370 projecting outwardly in the axial direction of the 
flange portion 338. Consequently, the bridge wire 307 
bridges between the conductive pins 302 whose top por- 

55 tions are exposed on the end surface of the header por- 
tion 333 made of the insulating material and is welded 
(in (b) of Fig! 7); and a predetermined amount of the 
priming 306 is weighed and stored inside the cover 
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member 335 in a cylindrical :shape with the top.:The 
press-loadportion:3Z0 ofcthe base;portioa.334 is insert- 
ed to\th~e 5 cover member: .335 in which ithe priming306<js 
stored, from ther opening jside, thereof (in;,(c):Of;Figo7), 
and'the:priming.3.06;in the"coyer:member 335 : is press- .5 
.loaded- bpthe end:surjac^/tJhen t T'in a .stage^hat,the 
priming 306 is* press-loaded :to. the su.fficientHeyel.M.the 
opening.-side.oKthe cover, rnernbe^ 335 is: horizontally 
..welded^to the:.annulaj:portjon.3^ 
, 33jl:ofth:e*basepo.rtio.rj:33^ i whereby, both members are . *o 
jo in e d: (i nc.(d) o.fiF.ig.f?) o Jbe^cpy e r; mem ber-335 . a nd .t he 
annular portion360;are;joinedjDy. a wejdingmethpdwjth 
-asmallamountof heat gaiD:S.M<^htas. ( airesist9nce^w.^ld- 
:ing\ia;laser weldiog.'ibocms ;necio >o ^ rv & ??..-(~ C£C 
[0099]; -oJn accotdapce. wjth the initiator assembry. of the *5 
: pr.eseofoiembodimeny ;orrned, : in cthe^rrjanner; described 
^ab^ye, ^sjncefthe.-p.rjmjng:3Q6ris jw.ej.gbedr.an^^dlr^ectly 
press-loaded in thacpyetjmerpber^^S.-at ,the baseppr- 
'tion:334r(tl?e;.pr < essr)papJng.^ 

SJOoiJS^dJo^Emb.Qdii^ent^ y20 
Theref ore.oa sost <pf> 1 fee ,ch arge v inoJp!er :J 3 { 1. Q £ itse[f f and; a 
tcostiton mounting jt can be^prrjitted,; .and^alsp, ^process 
{for rTiounting-itbe^^^ 3 ; 1Q can^b.e pmitted, v As 

i a ir.es u It { ;.a n * jnjtiato r lassernbly -w hichi is jf u rjther 0 ady a nta- 
. geouscin a manufeeturjno/jprqcess and,a manufacturing .< ?s 
.cost'.ca^bejrealized.rxf: 'mihoq lebfii^n ern )o rljp.'^iis 
[01.0.0]} fi Also; in .theipresentr.embpdjmentif by r adj ustjng 
the molding condition of the base portiqnj334-and,fqrpv 
■ing?the : :knurl on theccjrcyntferentiaj .surface iof the»cop- 
ductive pin^entqring Ptthe arnbie^t ^i/betweenJtie. base 
portion r:and:ithefi respective ^cqnductiyeopins; .can^be 
' blocked;c and (MKq? the electriCftype ^initiator- of -.Embodi- 
1 ment{1',^the;electric.;type .initiatoncan;. be= obtained, such 
that a- changing ampunt^ofiarconductiveiresistanceibe- 
tween.a pair of the aboyeiconductivepins after standing ^35 
fori 000:hoursJn.!astate of ,f lowing ielectrjc;cur ; rent of 50 
mA to the bridge wire, under the environment of* a tem- 
perature of 80^Cr:and:a- humidity. of;95, t %:can be: within 
±.0.2 £1 with respect to; at value before .standing; prefer- 
ably withini£. 0;i.Q f .and moire preferably. t withio ± 0.05 40 
n, and.further, : an:ignition .starting timing ofrthe priming 
can.be equakto on less than 2/msec aftenapplyingan 
igniting electric current for starting the- electric, type.jni- 
tiator. • *y -'..Vjr. rt T - .-f.;j 

Embodiments • • • - .- - • .;-:<• ,-„-.j 

[0101] . Figs: -8 and .9 show an embodiment of a gas 
generator, foran air bag formed by using the.initiator as- 
sembly shown in Embodiments 2 to 4 described above. 50 
[0102]. .In the gas generator, a. housing is formed by 
.combining a diff user shell 101 in which a gas discharge 
port 104 is- formed and a closure shell 102 closing the 
diff user shell, and the housing 1.03 includes an igniting 
means comprising the initiator assembly 1 00 and a gas ■ 55 
generating means 105 to be ignited and burnt upon ac- 
tivation of the igniting means for generating a working 
gas to inflate an air bag (a bag body), and a filter means 



: 106.fprrpurifyjng.an^ 

vated^by^cpmbystiori of {thg j^geggriyng^f^^ 05. 
>[P103] :v:: ln the gas.generatprshoytfn. ,ip r Fig» r 8,anJnner 
.rpylindrical.-niember; { 10B^provide^ ;(: wlt.hj aJpluraHty^pf 
^fjame-transferring ports^pZjOn^a^circumf^ is 
.^arjangedjnj^ a space, j.09 

for^stonjigthe^ign 

cylindrical merpber il.p8 ?( and a combustion ch iamber r jl 1 0 
O for :i smrjng.lhe i gas-gene^^^^ 

;,the outsjde tl).e.re,pf^ . 
: [01 0 t 4] n?i In the gas.genecator in the aspect ^ slip x wri.in ) Eig. 
'8.^rie { ignjt[ng J means .c^mp.rise^tfie inMat^ 
. ;1pP>sh&wn jn,^ a 
transfer charge 111 to. &&jg;jiiteti ^p^d^yrrjtjipojj, activa- 
tion of the initiator assembly and" ejecting | a flame for ig- 
niting the gas generating means from Ihe^ja^ert rags- 
ferring ports 107. Among these, the initiator assembly 
J 99cN?ed:t^ c^grjcal 

vmS^r^,^ 

eno" portion ^^o^e ^raping, in 
, Jhe.tpnef o^ndrj^l OT,g^fte i i;4p§ r: and j .t^ cellar 
member 113 of tr^e ! n itjator £ assembl^^^ 
:;the : -ipner 0 cyjindnc^ 

ptlp^tlgj^^ide ^here,the4nitiatp t is 
^.received js jpjned -tq, the ^cjgs^re^ shel L 3 02 by^j^^w^ldmg 

f°5ffi, e Bfe* r.Oinoc 9&fcc W gniiuuiwoz t?.C leorrnrr*. 
191 ^Irn^h^iR^gepe/atin^ inihe 
r combustion cham U Ogandtbe, ^ltenij(eans4P6^or 
P^Mhaarid/prvCooiing the^wjDrkin 
..'to.thejC^mbustipn.of^ gepergt^rjg^eags, 10,5 is 

; arranged 0 putside ^etSame;}^^^^ ir ip6. is 

. ..formed; in. a.cyji i ndncal-shape by.using^ a r laminateiwire 
mesh ^pr the jjjke.vand.the p 
.-i thereof is^arsranged^opposrle^o the inne^cjrcymfer^ential 
: .surf.ace : pfe^ ga^^ forming a 

gas^flpwiB^t^lsJoiroe.d, between th&oute^cj^ 
: ; tiarsurfacejpf the r|i^ 

: - fereQtial surface : of .the.housing x6$ x w^erebytthe entire 
pprtipn of .the jilteh means ,1 06 % cap: be, .us^d.nThe. outer 
circurnterential; : sur^ace. i pf the, filtpr^means^ip6 i^-s.up- 
. ported ,by -a punchingiplate .tUJorm^^ 
lindrical shape, thereby being suppressed expansion of 
the filter outwardly, in the ; radial direction. \,) jppoO] 
[01 06] ^-In/the gas.generator described :J ab.pye, when 
•the initiator: assembly 100 : is N activated^ the transfer 
charge. 'Itt arranged in the vicinity- of the assernbly is 
ignited; and. burnt, and th aflame : the reoUs. ejected into 
. the combustion chamber; 110 through ? 4he ; flarrie-trans- 
ferring ports 107 formed in the inner cylindrical member 
108. Due to the flame, the gas generating means 105 
in the combustion chamber 110 is ignited. and burnt to 
generate a working gas. The working gas is purified and/ 
or cooled during passing through the filter :means 1 06, 
breaks a seal tap 1 1 5 closing the gas discharge port 1 04 
and is discharged from the gas discharge port 104. in 
this case, in Fig. 8, the reference numeral 116 denotes 
an under plate formed in a substantially ring shape. This 
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■ under plate 116 has a function of supporting the gas 
generating means inside the combustion chamber 110. 
[0107] Further, the initiator assembly shown in Em- 
bodiments 2 to 4 described above can be also used in 

• a gas generator shown in Fig. 9. The gas generator 
•shown in this drawing is different from the gas generator 
shown in Fig: 8, and does not include an inner cylindrical 
member (the reference numeral' 108 in Fig. 8)in the 
housing. Accordingly, the generator is particularly char- 
acterized by: a structure of the igniting means- and a 
method of the arranging. • 
[0108] That is,- "in the gas generator shown in this 

^drawing, the initiator assembly 100 is directly mounted 

■•to the closure shell 102' and the ? gas generating means 
1 05 is arranged in the periphery thereof; Therf ore, in the 
gas generatorshbwn In this drawing; the trahsfercharge 
(the reference : numeral 111 in Fig: 8) is riot used, and 
when the initiator -assembly 1 0O'is activated; the flame 
thereof directly' ignites arid burns the gas generating 
mean's -105 to- generate "a-Workitig gas for inflating the" 

r *alr'tiagP ; ' ,ir5 -'' rri ^- :]0J :;:< - ; "Ciii'^ qo. ot*: •fvocif. w. 

v {0109] i -In particular, 'In the aspect* shown iri this draw- 
ing; a central-'opening^^l^provided^With an inwardly 

• bent circumferential- wall r pbrtibn- 1 20 'is formed in -the 

' substantially^center 1 of the-closure 'shell' lorrhing the - 
housing, the initiator -assembly- ^ 1 00 lis Tedeived in the 
central opening 121 - arid 'an end surface of the circum- 
ferential wall portion 120 in theceritraloperiing 121 and 
the collar member 113 of the initiator assembly 100 are 

' con riected: Both members can be connected by suitable 

■ means such as a welding to fix the collar member of the 
"initiator assembiy/By forming a stepped notch -portion 

1 22 In the collar member of the initiator assembly 1 00 
•and brin'gihg-it.into : contact with the end surface of the 
circumferential wall portion-in the central opening 121 
as sho.wn'in this drawing; the initiator assembly . is'.se- 
curely fixed and a risk such that the assembly is fallen 
^out at a time of activation can be cleared. InFig. 9, the 
same reference numerals are attached to: the same 
members as those in Fig. 3, and a description thereof 
will be omitted. . . , , = :.i 

Embodiment s ■ • > ' -'•:•<- 

[01 1 0] Fig. 1 0 shows an embodiment of an air bag ap- 
paratus according to the present invention which in- 
cludes a gas generator using an electric igniting type 
igniting means. * 1 -v .... i "-.h.-u 

[0111] . The air bag apparatus comprises a gas gener- 
ator 200, an impact sensor 201,. a control unit 202, a 
module case 203 and an air bag 204. The gas generator 
200 employs the gas generator described in Figs. 8 and 
9,- and an operating performance is. adjusted so as to 
apply the impact as little as possible to a passenger, at 
the initial stage of the activation of the gas generator. 
[01 12] The impact sensor 201 may, for example, com- 
prises a semiconductor type acceleration sensor. The 
semiconductor type acceleration, sensor is structured 



■such that four semiconductor strain gauges are formed 
• s on a beam of a silicon substrate which is bent when an 

- ^acceleration is applied, and the semiconductor strain 
. gauges are bridge-connected. When the acceleration is 

s . applied, a beam is bent and a strain is generated on the 
surface. Due to the strain, a resistance of the semicon- 
ductor strain gauge is changed and the resistance 
change is detected as a voltage signal in proportion to 
the acceleration...; . > >. •.■• ,r •■i.-i- 

10 [0113] The control unit 202 is provided with an ignition 
judging circuitrand a signal outputted from the semicon- 
ductor type acceleration sensor is inputted to the ignition 

- judging circuit. 'The control unit 202;starts calculation^ 
a time when the. impact signal outputted from the sensor 

15 201 becomesmore than- a certain value/ and when a 
vcalculated:result^becomes more 4han -ascertain -value, 
■ the'controhunit:202 outputs the'activatibn signal to the 
initiator assembly ^1 00 of the gas generator 200 ■ • v 
[0114] ,; Themodulecase 2031s made.-for example, of 
20 :,\ a polyurethane, and includes the module cover 205. The 
^air bag 204 and the gas generator-200 are stored in the 
^module case"203 so as to be constituted as a pad mod- 
ule;: The pad: modulels normally mounted to a steering 
» wheel 207 inlhecase' of being mounted to a-driver side 
25 - of a motor vehicle/-: as rv '^^ .' -'vjv .■ v - : • 
".-[0115]Q|>Th'e air bag 204 is ! made of;a nylon (for exam- 
ple'ra nylon 66),.a polyester or the like, and is fixed to 
the' flange portion of the gas generator in a folded state 

- so.that a bagiport 206 thereof surrounds a gas discharge 
30 port of the gas generator >^ v d ?r,". .;m 

J :[0 116) •>:' When the semiconductor:. type: acceleration 
^sensor 201 detects the impact at a time when the motor 
- vehicle is collidedi the signal is transmitted to the control 
unit 202 and the control, unit 202 starts calculation at a 
35 .-time when the:impactsjgnal?outputted from, the sensor 
•becomes more than a certain ; value. When the calculat- 
ed result becomes more than a certain value, the control 
. ' unit 202 outputs the activation signal to the initiator as- 
. sembly. 1 00 of the gas generator; 200. Accordingly, the 
40 initiator assembly 100 is activated so as to ignite the gas 
generating agent, andthe gas generating agent is burnt 
to generate: a gas: The gas is ejected into the air bag 
204; whereby the. air bag breaks the module cover 205 
to inflate, thereby forming a cushion absorbing an-im- 
45., pact between the steering wheel 207 and the passen- 
ger. .;•.••> ; , ■, ;•' • ,..\\ <:.>*; 

[0117] :.. Figs. -11:,. 13 and 14 illustrate preferred embod- 
iments of initiator assemblies usable for an inflator to 
inflate an air bag in a motor vehicle or. an inflatable arti- 
50 cle. :.(. -/ •:: • : 

Embodiment 7 

[0118] Fig: 11 shows an initiator assembly. in which a 
55 charge holder 41 0 is used for arranging the priming and 
a flange 409 is formed in an opening edge of a cover 
member 405 having a cylindrical shape with a top so as 
to be connected to a base portion 404. 
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i [011 9]*' In the initiator assembly shown in this drawing, 
i ra base portion 404 is integrally formed to includes collar 
» member 401 and a conductive pin 402, and a bridge wire 
407.bridges between the conductive pinsi402 exposing 
on the upper end surface of the base portion 404. A sub- 
stantially cylindrical: charge holder 41 Oformed by. using 
: a resin material is mounted to the.base portion 404,;and 
. apriming*406 is pressHoaded inside a cavity formed by 
the base portion 404 and the charge holder 410. vFhe 
cavity. is covered with.the cover. member405 formed in 
a cylindricalrshape: with. a top^ and' the -cove remember 
:405rjsicbnnected to the.base portiori:404.'.<qv. : ml.^ii* 
\» [01 20] j::>The: integrally formed tbaseTportion.- 404; { tixes 
• the Gollar^member.401-and;the conductive;pins 402- by 
: charging ran insulating material (403): made, of -a Tesin 
material between thecylindrical collarlmember 401 ;hav- 
v ingan-inwardly shaped portion 408Jikea t flange.and.two 
conductiye:pins;402 arranged torgo through between the 
: flangerjike portions'408:of theiC.ollarcmember 401 ,Hn:ac- 
cbrdance\withan: injection-molding:- In lOtherwords; the r 
vbase.portion 404~conprises. the.collar member^40.1 i^two 
^conductive. pins:402. and themolded member,403..made 
;, of -the. insulating^ material.- Jn the -present embodiment, 
rias theinsulatingimaterialdescribed above, therecan.be 
used a resin material such as a polyphenylene sulfide -: 
(PPS}.containinga glassfiber- or. another inorganic filling 
materials; a liquid crystal polymer (LCR) containingran 
inorganicifillingmateriaLsuch asamineraLThepolyphe- 
nyleneisulfide.(PRS) containing 40Aweight-% of-a: glass 
fiber has a dielectric breakdownsvoltage^ofri^r.My/m, ^. 
and -the.irliquid' crystal; polymer (LCP^ contain in g3"50 
...weight .% ota'.mineral has.a dielectric.breakdown. volt- 
age of 66. MV/mr;Further|rinLthe.«polyphenylene-.sulfide 
containing 40 weight;%7of:a glass-fiber; a coefficient of 
.water absorption; after beingsubmerged for 24. hours an 
23 O is:0;01 5 %/anda tensile strength is 1 96 MPa/:and 
■in .theliiquid^rystahpolymer containing^SO weight % of 
a mineral, a coefficient of 'water, absorption after being 
submerged for 24 hours at23; 0 C=is 0;04%and.a4ensile 
..strength is 17 1: :M Pa. riw! >•.»;. -v 00 r viorv. ",-r "oissw* 
[0121] i A tube portion 41 1 projected more.outwardly in 
the axial direction than the.flange-like.portion:408:of the 
. collar member 401 is formed in the moleded portion'403 
formed by injection-molding the resin material (the insu- 
lating- material) as described! above, and.. a- stepped 
notch portion 412 step-notched in the peripheral direc- 
tion is formed in the front end direction of the tube portion 
411.. Therefore, in the^ present -invention, the charge 
holder 410 is fitted to the outside of the stepped notch 
portion 412 to be welded. 

[0122] In the present embodiment, the charge holder 
41 0 and the molded member 403 are made of the resin 
and both members are welded by an ultrasonic welding. 
Since both members are welded by an ultrasonic weld- 
ing, the molded member 403 (the resin) welded to the 
conductive pin 402 is not in contact, so that the bridge 
wire 407 spanned between the conductive pins 402 is 
prevented from being broken. 



<:[0123]cHn the,integral!y:formed base-portion 404, fall- 
;ingrout preventing J means: for. preventing the- molded 
-member403-.from being.f alien out and/or separated is 
formed in a joint portion between the collar member 401 
5 -and the molded member-403:. -In the. present emb.odi- 
ment,\as- the -falling^out '.preventing means described 
• above, a projection .413 is:formed on an inner circum- 
ferential.surface of the.flangerlike portion 408 in the col- 
lar member f 40 : 1 ^and;the;> insulating material (403) is 
*0 charged to be corresponded to -.the projection. Accord- 
ingly, the inner circumferential surface of the flange por- 
, lion ; 408 and the molded:rnember 403 are formed so as 
. to be complementarity engaged with each other, thereby 
preventing the-molded.:member 403;frpm. being fallen 
• • T5„; 0 ut and/or separated fronrvtthe collar. member 401 : Par- 
odiculariyfin-.the^presente^ 

!v413:formed qntthej.nner circumferentiAl^surface-of the 
- flange-.lik.efPQrtipn 408: in vthe-cqLlar.mernber.401va.top 
portion.iis .formed inthejlower;pqrtipnvOf ,the flange por- 
:■: 20 r. tiqn'408. Accordipglyi:in : the molded: member 4,03; a por- 
tion above the top portion of the collar member y 4.01, (that 
vjs;i.a:side where the.prirning 4p6;is J arranged) iS iformed 
vi,to.;have a sufficient .axial ilength ascwejl as- a sufficient 
o'Shear,:Strength,cwhereby;4^ 
25 - rbe^securely held in the collar member^Olieyen after the 
o priming/406. is : ignited- and, burntr That is, ihfjninimum 
' radial portion.ofthe molded member v 403is ; ,formed jn a 
. flower portion.thereof tosecure a-.shear strength. In ac- 
cordance with <thiS;embqdiment,- the collarmernber401 
30 is.f ormed -by^using b a imetal.-.And, since; neither of two 
f-rconductive pins,402'areMn contact.=with the collars 
.ber^Ol^the tefsel .cover; conventionally .-used; for insu- 
v lating a^ conductive, pin (an.- initiator, pin) from.a.cover 
member is^not required/in the initiatonassembly shown 
i35 rf.j n the present embodiment;^ -q ^vW^:~!>j-:-: ; ' 
[0124]- ' "^wo conductive; pins 402 are arranged in the 
substantially center of the molded member 403. made of 
the insulating material;;The; conductive -pins ; 402 rare 
formed so that top. portions. thereof are exposed on the 
40 front end<of the tube portion 411 in.the molded.member 
403, and the bridge wire 407 tightening straight is con- 
nected over the top portions. The bridge wire 407 is 
made of an electric resistance body, and has la function 
of converting an electric energy (an activating signal) 
45 received by the conductive pin 402;into a thermal? ener- 
gy. In the present embodiment; a.knurl is formed on a 
■ circumferential surface in the -.-portion existing- in.the 
molded member of the conductive pin 2: The knurl can 
be formed as; concave and convex surfaces, a rib or a 
so boss formed in the peripheral direction of the conductive 
• ' pin 402,- and prevents the moisture from entering be- 
tween the conductive pins 402 and the molded member 
403, thereby making an assembly of both members se- 
cure. That is, the concave and convex surfaces, the rib 
55 or the boss is formed in the portion existing in the molded 
member of.the conductive pins, and accordingly, the in- 
sulating material (403) is molded in correspondence to 
the concave and convex surfaces, the rib or the boss by 
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charging the insulating material (403) between the con- 
■ductive pins 402 and the; collar member 401 to make 

• two 'members securely connected. • " :r - rv-- r '!-: 
[0125] As described above, the priming "406 charged 
in the 'cavity is separated from the ambient air, being 
•surrounded with the periphery thereof by the xover 
'member 405 formed in ^cylindrical shape witrratop/ln 
most cases, the cover member 405 is made of a metal 

"'material, and a thickhessthereof is' adjusted so as to be 
:< broken due to a combustion of the priming 406: Accord- 
ingly; the cover member'405 is preferably provided with 
•Va notch in ^circular fend portion (a portion forming a top) 
' soi'as to : b*e easily arid unfailingly broken. -The n'oich cie- 
'-is'ctibfed above 'can- : be f 6rmed ; radially : '§s % a £ groove of 
r 'abouf6i1 b"to'd:25 : mm in the-case of forming the cover 
' me^^^ 

' [0126] n * Iri'the initiatof Assembly s HoWnln lhis aspect, 
;,; t he' flange 40 9 1 ! stormed in 1 an 'opening bbttorh edge of 

c the-fcoverm^ is' joined to 

}r the foliar m¥mber : 401^ 

;i stituting the* base portion 404 /The "cover- rherfiber 405 

- ah'd the collarmembef 40T a 
od'with'a'smalhh'eat'gaih as a reisistance welding, 
a laser welding in order to prevent the priming 406 from 
being ignited at a time of joining both members. 
[01 27] The initiator assembly described above can be 
manufactured in accordance with a process shown in 
Fit}. : 1 2. ThatHspas shown' in : (a) of Fig;'12; : two con'diic- 

' tive piris402 are ihsertedf rom an opening portioivof the 
flange-like portion 408 of the collar member 401 - and 
the.insulating material (the resin material) is charged be- 
tween the opening of the flange-like portion 408 and the 
conductive pins 402 to form the base portion 404 is 
formed. At anime of forming the* base portion 404", the 
insulating material- is injection -molded so that the mold- 
ed member 403 made thereof protrudes "outwardly'in the 
axial direction from the flange-like portion 408 bf the col- 
lar member 401 and the periphery thereof is formed to 
have a step-ribtched p6rtion(412); r and further, the top 
portions of the conductive pins 402 are arranged to be 

. exposed on the end surface of the tube po rt ion . 41 f pro- 
truding outwardly in the axial direction of the'flange por- 
tion 408:Then, after polishing the base portion 404, the 
bridge ; wire^407-bridges over the conductive pins 402 
whose top portions are exposed on the end surface of 
the molded member 403 made of the insulating material 
to be^welded ((b)-in Fig: ■12): Further, the charge holder 
410 is assembled to the tube portion "411 of the base 
portion 404 (the molded member 403)formed so as to 
protrude outwardly in the axial direction from the flange- 

• like portion 408 of the collar member 401, and joined by 
an ultrasonic welding ((c) in Fig. 12). Thereafter, the 
priming 406 is press-loaded inside a cavity (a priming 
storing space) formed by the base portion 404 and the 
charge holder 410 ((d) in Fig. 12), the outside of the 
charge holder 410 is covered with the cover member 
405 formed in a cylindrical shape with a top, and the 
interior of the cavity in which the priming 406 is stored 



is closed ((e) in Fig. 1 2). Since the opening bottom edge 
of the cover member 405 is formed in a flange shape, 
the portion formed in the flange 409 is welded to.the 
flange-like portion 408 of the base portion 404 (the collar 
5 . member 401) ( (f) in Fig. 12). It is desirable that-the 

• flange portion 409 of the cover member 405 and the 
flange-like 'portion 408 of the collar member 401 are 
■joined by a welding method with a small heat gain such 
as a resistance welding, -a laser welding. - ; 

10 . [0128] 1 Since the'basr portion 404 integrally formed 
with the collar member401v the conductive pins 402 and 
the ^molded' materiahMs tu'sed, <the - initiator assembly 

• shown in this embodiment can be composed of inexpen- 
sive' parts "arid* th^ number of- the'manufacturingi steps 

* 15 •cah be>educed^Therefdre I i 'the initiator' assembly" with 

• r a^less production-cost can-beVrealized); Further? since 
(the initiator Assembly ca'n ! be easily ^assembled, it is pos- 
; 'sibletoimprbVe1he;yield/-^'' " ; " ! :-n>v u\: •.. >:« • 

* 20 ^Embbdimenta.-^''' ri'* wm-c-* m, ■ j/f.r^ 

[01 29] •rf'Ah initiator' assembly "shown in Fig. 1 3 is par- 
ticUlariy'characterized by a cbnnectingr&tructure and a 
connecting method between 'a cover-member 425 cov- 
25 eririg the'oUtside of the charge holder 410 and closing 
the cavity storing the priming 406; and a collar member 
421-coristituting the base portion 424;* ; * * ; ;>- v.v .... 
[0130] ^That Is/ in the initiator assembly shown in Fig. 
13, an annular portion 4501s formed in thecollarmem- 
30 *. ber421 constituting the base portion 424 by makihgja 
front end of a flange-like portion- 428 project outwardly 

• in the axial direction, and in the' base portion 424 formed 
by using' the collar member. 421 •* a .front" end of the 
flange-like portion 428 in the collar member421. projects 

35 outwardly : In the axial direction and a'molded rjSember 
: 423 made of the insulatingrnaterial projects cylindrical- 
ly. An outer circumferential surface of the annular por- 
tiori'450 projecting from the collar member 421 and an 

• outer circumferential surface of the cylindrical portion 
40 411 of-the molded ; mernber'423'are:flush:formed, and 

both" members? are fitted' and inserted into r the cover 
member 425 formed im a'?cylindricahshape with a. top. 
Further, the cover member 425 and the collar member 

• 421- of the base portion. 424. are welded at the opening 

* 45 ^circumferential edge.of thecover member 425. Accord- 
ingly,- in the present embodiment r the cover member 425 

. and the collar member, 421. of. the base portion 424;are 
. horizontally welded: ^ *o : v. !*.>. ' „<; 

. [0131] :: The structure of the initiator assembly shown 
so -, in this embodiment is. almost the.same as that of Jhe 
initiator assembly shown: in Fig.- 11. Accordingly, .the 
■ same reference numerals in Fig: 13 are attached to as 
. these in Fig. 11 . and a description thereof will be omitted. 

55 Embodiment 9 ■ 

[0132] An initiator assembly shown in Fig. 14 is par- 
ticularly characterized by a press-loading method of the 
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priming 406; and a structure therefor, in-.relation to Em- 
bodiments-^ and 8.*>'nn.* ; >■ ;.?,vci r*.; ?** 
[0133] That is,< in theinitiator assembly shown in this 
embodiment, in ,the same manner, as that of -Embodi- 
.ment' 8. described. above, an-annular portion -460 is 
formed in:a collar member 431 constituting a base por- 
tion' 434 -by making a front end of a flange-like«portion 
438 project outwardly.in the. axial direction .of the : collar 
member 431 . A tube portion. 411; is;formed in a .front por- 
.tion of the annular: portion;460'.in.such a.mannercasjto 
cylindrically project -the^molded: member, 433 >jnade/of 
the insulating.material, and. a pressrloading l pprtion : 470 
is formed bythe annular ptQifio.ni4SP/Qf^ ( c»llarvmQiTh 
;ber:43.1andithe:tube:pprtion,41:lLOf the molded member 
433 .That js^in Xhep rese nt embodiment an ; end [ su rf ace 
:in : a side ;w>eretfrestop^ortjpnsvpf ^the;cp.oductiye.pins 
402,are exRpsedris projected putwardly^n.diC^JjndricaHy 
in the axial direction to form-the, press^lpading.pprtipn 
470 in the base portion 434. 

[0134] In accordance with the present; embodiment, 
in order to form the press-loading portion 470 in the base 
portion 43 r 4~as:described above.ran inside qf.the^fi.ange- 

:■ like portion438 in the collars ember 4.31 .is : partly formed 
in a:cylindrical shape: .This, is .f or.. avoiding sucfr:a case 

: that the molded member .433.made, of the. insulating ma- : 

• terial is separated from.the collar member.431 securing 
a strength of the molded member 433, £nd. also avoiding 
;such a.case that the collar member 431; is brought into 
contactwith the conductive" pins. 402-;? iml";:'? ■■• 

i [0135]-. \.The.:press-lpading.portiQn:formed,in the base 
\ portion 434: ^described above is fitted and inserted into 
i.the cover member . 435-having a cylindrical-shape with 
a top to press-load the priming 406- stored in the cover 
member .435. ■ fc- *• r. : 'i: ^o^o* "^'ji-opr'fv* 

• [0136] L^ The initiator assembly shown -in this embojdi- ' 
meht canr.be :; formed;>in accordance with the- method 
shown in Fig/ 15; soc-hus ! Kiin9ie*f7v. ■■>*.;> ^sswo n£ •/ 
[0137] '^That is; at first. in thesame-.mannenas that in 

■ (a) of Fig.* ;1 2, two.conductive:pins 402-are inserted from 
an opening portion; of the flange-like, portion.438 of the 
collar, member 431 and the. insulating material (the resin 
material) is charged between the. opening of the.flange- 
like:portion and the conductive :pinsi402, whereby the 
base portion 434is formed-((a) in Fig/15): However.-in 
this embbdiment; as described. above, the end surface 
:iri the side where the top portion of the. conductive pins 
.402 are exposed is projected cylindrically and outwardly 
in the axial direction to form the press-loading portion 
470 in the base portion 434, and the top portions' of 'the 
conductive pins 402 are arrangedto expose on the end 
surface of the press-loading portion 470 projecting out- 
wardly in the axial direction of the flange-like portion 
438. Further, the bridge wire 407 bridges. between the 
conductive pins 402 whose top portions are exposed on 
the end surface of the molded member 433 made of the 
insulating material and is welded ((b) in Fig. 15), and a 
predetermined amount of priming 406 is weighed and 
stored in the cover member 435 formed in a cylindrical 



'Shape;with.a1op.fThe:pressrloa,dpprtipn 470 otthe base 
.portion 434 is inserted tathe.cqve^ 
the priming 406 is stpred frqm the.ppening side-ther.eof 
r. ( .(c) in\Fig.\1 5), and the priming 406in the, cover member 
5 ,-.435 is. : press-loaded by : the;.end, surface, % Then, in. the 
•stage.thatthepriming.406.is press : loaded ; tp a sufficient 
level,.the opening of the cover member, 435 is, horizon- 
tally welded tpthe annular pprtipn..460 : jn the cpHarjnem- 
• ;ber ; ^1.Pt)th^A93Be # portigni434 tp : be ; joined ((d) : in ,Fig. 
-io ..s15).':Xhecpver l member-435a 

- are joined., by. a.,we|ding. method.with a small amount of 
. he?t ; gain suchas-a, resistance weldjpg^a^er^elding. 
[01 ; 38]^ rip accprdanc&w^^ 
; ^present ; embpdiment f qcmed in the-above man ne r J5 since 
'5 .. the- priming ,406 ? is, .weighed . and. pressrjoaded L by . ; the 
base : ppjijqn ; 43^. (the press 

:JT?9.&b§iH435^^ ysedjn lEmb^c-di- 

-msnts -^arid^ Js { pptj;eqyired. Accprp^jQgly, it is, possible 
...tp re.duce ckQost-pf,thec^ 
20 r as accost fp^rppu nting.it,. and ( a prpcess.^m^ 
v charge holder ^m ; can be : omitted, As,a resu|t h "an jniti- 
•ator assembly whjch; is more^adyantage.p^s.jnj^ma^u- 
-facturing process and a^manufacturingicps^ 
alizep':' p^irrti'c; cti, «-?v^-,rj c- v^o-r n > r p.ibisv.' -.33f.si f 

..•Embodiment;^ .. |vsro- 

■■ •v'.:>: < ^; ; : ?-b:r 'n y "'J-A' sop -!j»ot:".! r». bviu-ih 1 '' s<""- 
[p139] . :J vAs .described;.aboye„ Embodiments 7 to 9 can 
,be applied )o,a : gas ge.neratorarid an air. bag in the same 
30 manner as.Embodiments 5-and 6. •. 0 ?-..-..* ,,,,: < «[,-. h i' 

Embodiment 11..- . : , :J . ?; . ■• r *. . v; , ... 

: [0140] •..The JniUato.rrass.embly. formed in. the above 

35 ; manner ; can. be v furt.her- used : . as a.-ponstituting part to 
; .manufacture^: gas generator used in a pretensi.o.nerr.for 
a seatbelt;,The;gas generatorfprthepretensioner.using 
: .the initiator.assembly; ca.n be manufactured, for exam- 
- pie, in accordance .with a : prpcess. shown , in (f) to of 

<0 FigS:r2;.v y.if.-. Cfii-. s - r - , s: ..,. v -... 

[0.141] ; At. first,: the gas generating. agenV22to. be ig- 
nited and burnt upon, an activation pf : the Initiator, more 
particularly by a gas i: a flame, a mist or the likegenerated 
due to combustion of the priming is* charged ^in ; a cup 

45 member 20 formed in a cylindrical shape with a : bpttom 
and having the opening end -23 bent in a flange shape 
((f) in, Fig. 2). Next;, a sealant (a seajing member or a 
waterproof agent) is charged within the circular groove 
15 provided in the collar 13 of the initiator assembly in 

50 (g) of Fig. 2, the flange portion 23 pfithe cup member 20 
is fitted and inserted into the circular groove, and the 
circumferential wall of the circular groove 15 is crimped 
to join the initiator assembly to-the tube member (the 
cup member) 20. At this time, the charge holder 4 side 

55 of the initiator assembly is press-inserted into the cup 
member ((g) to (h) in Fig: 2); Accordingly, the gas gen- 
erator for the pretensioner is almost completed, howev- 
er, in Fig. 2, in order to easily and securely connect a 
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connector (not shown) tor-transmitting the operation sig- 
' nal to the gas generator, the retainer 30 is arranged in 
the initiator side((h) in Fig. 2). As the retainer 30, it is 
possible to use a known structure having a positioning 
function of the connector to be joined with the conduc- 
- five pins 2 and having a' connector-holding and fixing 
■function. ■ ;•■'«'- #: = : * • s- 
[0142] In the gas generator for the pretensioner (Fig. 
"18) formed in this manner, the initiator is activated by 
-transmitting an igniting electric current to the conductive 
pin 2 and a flame, a gas',* a' mist or the like is generated 
due to the combustion of the priming 7. The flame or the 
liki ignites and- bums the gas generating agenti- 22 
-stored in rthe chamber (the 'combustion c'hamber24) in- 
side the cup ''member ^^20 : so a's-td: generate a ^working 
gas. The working gas thereafter breaks the cup member 
20 to be discharged outsider* * '"'i 
[0143] . -In-particular; as shown 'in- (g) "of Figr2, the seal- 
1 ant Is charged in the conn ecting i portion-between the in- 
itiator-assembly ! arid the cup member^that is^inthe cir- 
cular 'groove 15 in thie^presenfembodliTi'ehtrwh'eteby it 
is possible to" -maihtalh' a "moisture proof of the'-g'as gen- 
erating agent 24 stored in the cup member 20.^ln Fig. 
16, the same reference numerals are attached to the 
same elements as those in Figs 1 and 2 

Embodiment 12 ■:;.v;^.:-. 

[0144] The. header closing the end surface of the cav- 
ity storing the priming holds a conductive pin for, trans- 
mitting ari electric energy to the bridge wire; The header 
is -preferably formed by using a resin material in which 
a coefficient- of water absorption after being submerged 
for 24 hours at '23 °C is between 0.005 and r\ ;Q .% and 
a tensile strength (MPa) is between 100 and 250 MPa. 
The' coefficient ; of water absorption (after ! beirig sub- 
merged for 24 hours at23 ?C) of the res in material form- 
ing theheader portion is more preferably^between 0.01 
and 0.5%; ; and further preferably,- between 0;01 and 
0.1%. Further, the tensile strength (MPa) of the resin 
material is more preferably 160 to<250 and further pref- 
erably 170 to 230/ ! ;.»o';r.«:.,: 'si'O- • na* >oih\h 
[0145] - That is, there is provided the electric type initi- 
. ator comprising a conductive pin transmitting the electric 
energy to the bridge wire, and a header holding the con- 
ductive pin, in which the header is made of the resin ma- 
terial, and in the resin material,: a coefficient of water, ab- 
sorption after being submerged for 24 hours at 23 *C is 
0.005 to 1.0 % and a tensile strength (MPa). is 100 to 

250 MPa. = : ' • .'»*.:■■.?•* iOi-,v". r>; ::: 

[0146] As the resin material described above, there 
can be used a polybutylene terephthalate (PBT) or a 
polyphenylene sulfide (PPS), containing a glass fiber or 
another inorganic filling materia^ or a liquid crystal pol- 
ymer (LCP) containing an inorganic filling material such 
as a mineral. At a time of using the resin materials, it is 
preferable to contain 20 to 80 weight % of a glass fiber 
in the polybutylene terephthalate (PBT), It is preferable 



to contain- 20 to 80 weight % of a. glass fiber in the 
polyphenylene sulfide (PPS) and it is preferable to con- 
tain 20 to 80 weight % of a mineral in the liquid crystal 
polymer (LCP). In particular, in the case of using a glass 
5 reinforced resin containing a glass fiber, desirably, an 
orientation of the glass fiber is adjusted so as to be along 
vthe extending direction of. the conductive pin inserted to 
the header. Further, a percentage content of the inor- 
ganic-filling material in; each ot the. resin materials is 

10 more preferably 30 to 50 weight %.. : - 

[0147] The header 1 is formed by using a resin mate- 
rial in which a coefficient of water absorption after-being 
submerged for-24 hours at-23 'C is between 0.005 and 
« 1.0 %'and a. tensile strength (MPa) is 100 to.250. As 

15 such a resin material, there can be. used:a polybutylene 
terephthalate (a coefficient of water absorption after be- 
ing submerged- for- 24 hours at'23:C is .0.07; %;and=a 
tensile strength is .132 MPa).containihg-30 weight % of 
a glass-fiberi'a polybutylene terephthalate (a coefficient 

■ 20 of water absorption after being submerged for 24 : hours 
at 23 °C is.0:07=% and a tensile. strength is .156.-MPa) 
containing 45 weight.% of a glass fiber, a polyphenylene 
sulfide (a coefficient of water absorption after.being sub- 
merged for 24 hours at 23 °C is 0.015 % and a tensile 

25 strength; is 196. MPa) containing 40 weight. % of a glass 
fiber, and a liquid crystal polymer (a c'oefficientofcwater 
r absorption: after being -submerged for 24 hours at 23 C 
is 0.04 % and a tensile strength is.:.1;71 : MPa) containing 
. 50 weight%of avmlneraL*. rioo s i . 

30 [0148] In the case of:making,the header^of the resin 
material described above, it is possible to realize an 
electric type initiator.such.that it is. easily manufactured, 
a manufacturing cost is reduced- an Jnitial performance 
- is maintained even after.being used for a long period of 

35 time in a motor vehicle, and it is hardly expanded and 
compressed. 

• Claims^ .- > ..• .. , ••• s-.p., 
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1 . An electric type initiator comprising: 

. a header portion formed from an insulating ma- 
. terial; ■ • :i -^> - ■•: r> . -; 
a pair.of conductive pins having top portions go- 
ing through the header portion and exposed on 
an end portion of the header portion; 
a bridge wire formed by using : a conductive 
body bridging between the top portions of the 
conductive pins; and t': ■ ;; 
a priming arranged in contact with the bridge 
wire. .- . 

2. An electric type initiator according to claim 1 , where- 
in an amount of change in a conductive resistance 
between a pair of conductive pins after standing for 
.1000 hours in a state of flowing an electric current 
of 50 mA to the bridge wire at a temperature of 80 
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• °C with a' humidity of 95 % is within ± 0.2 Q. " 

. y - J?: L*r\. \"f «*!:•! 8 IU2 ■.••:-!9i\f: : "?:ip\.lH, 

3/*\ 'Ah' erectric'typeT initiator according to' claim 1 or 2, 
••■••'-wherein an'ignitioh starting time of the priming after 
"standingfor f OOOhours in'a state of flowingan elec- 
>'! 'trie current of : 50 mA^between-a pair of conductive 
- opins under at a temperature" of 80 °C with ahumidity 
of '95 % is not more than 2 msec after applying an 
^ ignition electric taurrent-f or starting an {activation iof 
the electric type initiator. •»./ •.. • -..ir-v:: ? 10 

4. r- Anrelectric; type initiator according .to any; one of 

rclaimsf:1:iv2'and 3; wherein^an insulating material 
a - "forming the header portion-, is ;a. resin rmaterial, a 
r-'vglass" material or.a ceramic material.- r» : .:^- r . ■ - is 

5. -nrAn' electric type, initiator acsordinjgutarany i one iof 

claims 1 ; to 4; wherein the header portion is formed 
o< .-from thevresiri material and bubbles, formed^ on the 
w contacting surface of the conductive pin in the head- v20 
• '^•er]3ortiortV/provides , the maximum. distance of 0:10 
/nruri 'or less between the conductive pin and their.es- 
-.3 '.in'in^the-radialidirectionif^A W : ^o^k.., p.Mi,.^ 

6^ ! . ? An 'electriptype initiator according ' to any.:one -of 3 25 
•.A'claims:1: : to.5*, wherein the, header portion is forrned 
from the resin material and ,the bubbles-.formed on 
^the contabtihg'surface ofthe respective conductive 
pins in the header portions;:do not go throughin the 
•> axial.direction of the header portion:' fSh r 0? so 

7. • An '! electric* type- initiator according' to any one.of 

claims 1> to 6, -wherein a moisture^ proofing means 

• is - provided between the 1 conductive ; pin* and the 

: -header portion;' •-• i^r* v • «« r r : 35 

!•..■« asir.- { n' 4 - 

8. An electric type initiator according to claims 7, 
wherein the moisture proofing means is concave 
and convex surfaces formed in peripheral direction 

on part within the header portion of the conductive " *o 
pin. -< r - ■ •-' • ' - '* v > < ; } ' 

9. An electric type initiator according to' any one of 
claims 1 to 8, wherein the header portion is formed 

by injection-molding the resin material to include a *s 
pair of conductive pins. 

10. Ah" electric type initiator according to any one of 
claims 1 to 9, wherein the header portion is formed 
from a resin material, and in the resin material, a 50 
coefficient of water absorption after being sub- 
merged for 24 hours at 23 °C is between 0.005 and 
3.0 % and a tensile strength is between 100 and 
250 MPa. 

■ 55 

11. An electric type initiator according to any one of 
claims 1 to 1 0, wherein the header portion is formed 
from an insulating material, and in the insulating 



!>•♦■ material/.a tensile strengthiis not lessthan 100 MPa 
r> : derand a dielectric breakdown: voltage ,isjiot less than 

12.=An electric .typev initiator .-according, to^any-one of 
«. f 'v-. claims 1 : to.1 0, wherein.the header portion is .formed 
from an insulating material, and in the insulating 
: : material, :,a, coefficient, of .linear; expansions-is f not 
. :-,more : than 3: x : 10; 5 ^jC t a pensile strength j 
.ithan -1.00.-MPa and a dielectric- breaKdownryoltage 
. is: not less than«10:MV/m/:: : . ., ni; i t y .. 

•:13^ftn-;ejectric ! type ..initiator according to .any one of 
:-.-claims : :140r12,%wherein ; the header.portion is formed 
..from a therrnpplastic resin t or.Q.thermosetting resin. 

14. An electric type initiator/accordjng-.tp^cjajm^ 13, 
! ... ■ - z wherej.n Ahet thermoplastic, material , : ]s . a polybyty- 
• r lenetexephthalate^PBT) containing 20 to-80. weight 

? % of : arglasS;.fjber^-a^pplyphenyl^ne sulfide <: (:^ 
■ ^i::Containing ; 2040v,80]Wejght^o of a glass. f.iber i{ pr a 
liquid; crystal polyjTcjer :! (LCP)-:cpntaining : i20 to.-.SO 

- weight p/o of a mineral.- »y...^- r . . dp m. 

.">\ r i**i ,n»; ir. t TM ' i".'**0t tf s 8 "T.*'S^ 

15. An electric -type ..initiator.-, according, to>,cIaimS;.13, 
wherein the header portion is formed from a ther- 
moplastic resin. .. ; . 

.16. An electric: type -initiator.; according -to any one: of 

- claims. 1. to 15,- wherej.n , ; in ,the header member, a 
■! cap memberrformed in:a.cyljndrical shape withatop 
' a is arranged in a side where the --bridge wire is ar- 
- ... <: ranged. a cavity is formed in the inside thereof , and 

the ; priming is charged in the cavity. *. . .» 

17. .An. electric type initiator according to claims 16, 
.«■■ -/• wherein the priming comprises a mixture. (2PP) of 

2irconiumandpotassiumjpecchlo.rate, andtheprim- 
ing directly contacts with the conductive pin. 

1 8. An initiator assembly comprises an electric type in- 
itiator and a collar member fixing the electric type 
initiator/wherein the electric type initiator is the elec- 

. trie type initiator according to any one of claims 1 to 

...17;f.:.M •- .... . C? .... . , ... .. . ; 

1 9. An initiator assembly according to claim 1 8, wherein 
' a pair of conductive pins and the collar member are 

• ' integrally formed by using an insulating material to 
form the header portion therebetween. ■ 

20. An initiator assembly including a priming for being 
used. in a motor vehicle,- 

* wherein the initiator assembly comprises a 
- priming, a conductive pin used for igniting the prim- 
ing, and a collar memberfunctioning as a fixing por- 
tion with respect to the inflator, and 

the conductive pin is arranged so as to go 
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through the collar member, a molded member made 
of an insulating material is interposed between the 
r collar member arid theconductive pin, and 
• ■■■ ' the conductive pin, the collar member and the 
; ifriolded'rnember are-integrally formed to constitute 
abase portion. : ' 5 ■" 

21. An initiator assembly including a priming for being 
1 used in a i motdr-vehlcle,r r!ll -' : - , " :i : : — r 

wherein the initiator assembly comprises a 
priming, a bridge wire -used fori igniting theprimihg, 
a conductive pin connected to the bridge wire, and 
a collar rriiemberfOrictioriirig as aifixing portion with 
: 'Cresp'gct to the'ihflato'ri and'** 

the conduct1ve-pih^%'rraflge s dn6 go through ' 
' ? ^fie^cbllap'mem^ of an 

insulating materiaTis-int'e^ the collar 

member r arYd thfe' co^ri'ductiv^piri-'aricJ^ 

the conductive pin, the collar member and the 
• mbldSci memD%°are r) iritegraliy fbrftfecfto constitute ' 
^a^se'pSrtiSn? ™> ^ 
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22. An initiator assembly according to claim 18 or 19, 
■' "wherein the initiator assembly includes -a base por- 
tion obtained by integrally forming ; the : cbriductive 
pin, the collar member and the molded member, and 

'whereirra'^ an in- 

ward iy : shaped ! pbrt^^ 
:i • -piris-gbihg through between the flange-like portions 
••■ ■ : of the' collar member, and the molded Member in- 
; "-terposed between the collar member and two con- 
ductive pins are integrally formed to'irnake the base 
-'^portion- - 5,v * f * 'Www * ir-n'Oio/. ^< a-v* i-. 

23. An initiator assembly according/ to' claim 20 or 21, 
•^ wherein,- in the' base portion, a cylindrical collar 

rriemb"er :: having v an lhwa like a 

flange] two conductive' pins going through between 
the flange-like portions of the collar? member, and 
the molded member interposed between the collar 
member and two conductive pins'^are? integrally 
' - formed: * v*'- :% ^ r.-'Mtncw* 

"■•«:... ,.:n! : \ o.i-Oi! !: ': •:>) \yyn. r 
24: An initiator assembly accbrding to claim 18 or 19, 
: 'wherein the initiator assembly includes a base por- ' 
- tion obtained by integrally forming the'conductive 
pin, the collar member and the molded member, and 
the base portion is integrally formed by charging an 
insulating material constituting the molded itieriiber 
between a cylindrical collar member having an in- 
wardly shaped portion like a flange and two conduc- 
■ tive pins going through between the flange- like por- 
tions of.the collar member. • 

25. An initiator assembly according to any one of claims 
20 to 23, wherein the base portion is integrally 
formed by charging an insulating material constitut- 
ing the molded member between a cylindrical collar 



member having an inwardly shaped portion like a 
flange and two conductive pins going through be- 
tween the flange-like portions of the collar member 

An initiator assembly according to any one of claims 
-1 8 to 25; wherein a molded member falling-out pre- 
venting means having such a shape that both the 
molded member and the collar member are com- 
plementarily engaged with each other is fonmed in 
a joint portion between the molded member made 
of the insulating material and the collar member. 

• An initiator assembly according to claim 26,-wherein 
'•the i a falling-out preventing means is a convex por- 
tion formed on-'an inner 'circumferential' surface of 
' r the flarige : like portion in the ; collar 'member and a 
concave pbVtibrV formed' inMhe molded member so 
as tb be complemeht'arily engaged with the convex 
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^portion;'' 
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An initiator assembly according to'ahy one of claims 
1 8 to 27, wherein concave and convex surfaces are 
formed in the peripheral direction on part within the 
header portion of the conductive pin so as to secure 
a close contact between the conductive pin and the 
molded member. =• ,: 



29. Ah initiator assembly according to any one of claims 
18 to 28, : wherein the initiator assernbly comprises 
a cover member formed in a cylindrical shape with 
a top and storing the priming in the interior thereof, 
the molded member has a tube portion projecting 
outside in the axial direct ion- from the -flange-like 
j 'portion of the collar member, and the tube portion 
of the rholded member is fitted arid inserted into the 
cover- member. -I'r.'^ 5 '- " :U -^ t '- 1 : "- 



30. An initiator assembly according to any one of claims 
18 to 29, wherein the initiator assembly comprises 
ao . a cover member formed in a cylindrical shape with 
a top and storing the priming in the interior thereof, 
and an opening end.portion of the cover member is 
bent in a flange shape so as to be joined to the 
flange-like portion of the collar member.. 

31 . An initiator assembly according to any one of claims 
- - • 18 to 30; wherein the initiator assembly comprises 
• a cover member formed* in a cylindrical shape with 
a top and storing the priming in the interior thereof, 
50 . the collar member has an annular portion bent out- 
wardly in the axial direction from a front end of the 
• flange portion, the annular portion is fitted and in- 
serted into the cover portion, and a circumferential 
wall in an opening side of the cover member and 
55 the annular portion of the collar member are joined. 

32. An initiator assembly according to any one of claims 
1 8 to 31 , wherein a tube portion projecting outward- 
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ly in the axial- direction from the flange-like portion 
. . \oi the collar member.is:formed.in the mojded mem- 
: . ber.'.-a-. stepped -notch, portion- is* formed -by step- 
notching a tube wall of the cylindrical portion, a cy- 
. lindricalcharge.holderjs assembled to the stepped 
• notch. portion; and, the.;. priming is > press-loaded in- 
side a cavity constituted by the end surface, of the 
r. tube portion in the.molded.member and the charge 

w' s holder. =• :;;ivv \w\fi\n'.' r.$\-^ 

: " •m&w m'.isw ■ \ • 

33. An initiator assembtyaccording toany onepf claims 
1 8 to 32, wherein the initiator assembly comprises 
.•axover-member-for^^^ 
• :atop^and storing.the!priming in. the-interior ; thereof, 
...an end; surface Jn;which the top portion ofthe con- . 
ductivejpinfis^expoged. is^prpjected.cylindrically and 
- ■ . outwandjy^the.axial^ 
. . .. ing portion in-the;^ 

ing portion is fitted and inserted into the.cpv&r. mem- 
ber so as to press-load the priming stored inside the 

,34. AnJnitiator assembly according tp-any pne of claims 
. : ; t .18itor33. ; wbejein.Jbe^nsulating material is : anyone 
: ; r of a. glass.: material, a Qeramfomatenetfanda resin ^ 
material. ■ : ,; n; . :; . . Vi 

35. An initiator according jo any. one; of claims 18 tpj34, 
wherein,- in the insulating material. a tensile strength 
v . is notlessthanJOO;MPaandadielectricbreakdown 
.i-. - voltage is not less.than 10 jyiV/nrv.; : j,^ 
r ,; - ".'j -vriu; s ^p," • vl : . an: 

36; An. electrotype, initiator : accotding.tp' any.one of 
■ ■■, claims 18. to -35 /.wherein, in the insulating material, 
a coefficient of Jinear expansion is-npt^more than 8 
x 10* 5 /°C, a tensile strength is. .noMess 4han 100 
MPa and a dielectric breakdown voltage is not less 
■ than. lOMWm, *..:. ..;..;t- y::-i't-.u.«.- oifM,;"' -.a or 

37. A gas generatorvfor a pretensioner comprising: 40 
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- - an initiator assembly including an electric type 
initiator;- . . 
a cup member haveing a lower, opening portion 
fixed to the collar member of the initiator as- 
sembly to partly, surround the initiator; and : 

. a gas generating ;agent. charged into, a space 
portion formed= between the cup member and 
the* initiator. assembly, for igniting and burning 

. upon an activation ofthe initiatorassembly, 

wherein the initiator assembly is the initiator 
assembly, according to any one of claims 18 to 36. 

38; A gas generator for an air bag comprising: 

an initiator assembly including an electric type 
initiator; 



:*v .. a.gas v generating.means to.be activated upon 

• "r/owi an iacti.vati.pn of Jhe^initiatp^^s^semb.ly -for gen- 
:^ : erating a;Wprking.gas;,to infiate : an air bag; and 

-the^nitjator; assembly ;and. the gas generating 

• .v, , means bei.ng.stpred in a : housing.hayjng a gas 
discharge port, mo-J-.oci ^sri- 

- whereip -the jnitiator assembly^ is the initiator 

assembly according to jany.orje-of, claims ; 18 to 36. 

: 39.. An aif bag^pparatuspp.mprisjn h n -. rr: . ,,■ 
". *-»»vv oc\y\a =£inj o! b3J09nnoo niq 9Vil0utM*.oc * 
«• :v. t ;:. :: a gasigeneratpr^p^ 1Hiior K 

an impact senspjtpjdetect,theJmgact for acti- 
' 15 t;,...... <• . yating^he-.gas. genejatqr;r, f!0: > 

o ^■-^ran.ajrbag tQjintrqduce^-ggs. generated in the 
y" .*9as^gej?§ratpjjso r ^ 

a mpduleiqasejStjDrji^g tb : e. a^bag^^ 
T'M:-!*.!: odrriemiBliooeril niq 9vi,':>ubno:3 orij 
20 y.y :*•:*.■; r* w he.rei.n ^ ( ^.g.ege^or^r^g| L aJr bag is 
the gas generator for the air bag;aqcoj;ding to claim 
38. - 

• 4p._, A;,methpd ,of .manuj^cturing^an Jnitiatprn^ssembly 
25 ^; comprising; {fr h 0 i v |i s -. pG j r . >yo ho-*.,,;-^ r. c : ; 
;-^f.f- , f-riTi«3f:-,b3blorririM:o'!F in-Smc-m-irillofj 0*15 n>f- 
. r a.steppf .forming a base pprtjpn by making two 
i:v. •o'CpnduQ|iye I pjns 5 gp/throy^ collar 
-;: o*" \ = ; r. .memt?,er including ( an ; - inwardly f shaped portion 
.30 . '.Jike a^flange, and charging, an- insulating mate- 
:• ■■/;: • rial between the collar member and.the conduc- 
-5tlve R.lns;v?r.r v ., Mpc .... p.,; q ^ . 
a step of welding a bridge wire to .front ends of 
the conductive pins exposing on the upper por- 
•35 ; : »; tipn pf.trje base portipn f je3P .ojn.i.:,: :«a £-c 

}.; : - a step of welding a cylindrical charge holder to 
:-.>'.! \ >a th9!upper$i % d^;pMhe^iBpe;ppitipfi{.'9nd 

- • : a. step-of ^ress-lpading: a priming : . .inside the 
•:Y"Charge-.holder;o ir.yr.\o -r^/- 

• " 'jOi-wir.Ci l' * -'CPS"-"" vrc;' • ■ ■ 

41. A method- of manufacturing ;an, initiator. assembly 
according to claim 40, wherein the charge holder is 
connected to a molded portion of an insulating ma- 
terial projecting.to the.upper portion. side ofthe base 

45 . .. : portion, and a connection of the charge holder and 
, ;the molded portion is;,perfqrrned by. an ultrasonic 
-^welding..,;.-.- - r ..i<. 5 . i( . 

42. ;A. method of manufacturing an initiator assembly 
so .. comprising:- •■- - ■ - ■ • u- '.-'-A* -.*c v •• • 



: a step of forming a base portion by making two 
conductive pins go through a cylindrical collar 
member including an inwardly shaped portion 
like a flange; and charging an insulating mate- 
rial between the collar member and the conduc- 
tive pins so as to form the base portion; 
a step of welding a bridge wire to front ends of 



55 



22 



43 EP 1 225 

the conductive pins exposing on the upper por- 
tion of the base portion; and 
a step of storing a priming in a cover member 
formed in a cylindrical shape with a top and 
press-loading the priming with a press-loading 5 
portion formed in the upper portion of the base 
portion projecting cylindrically. 

43. A method of manufacturing an initiator assembly 
according to any one of claims 40 to 42, comprising io 
a step of joining a cover member and a base portion, 
wherein the cover member and the base portion are 
joined by a resistance welding or a laser welding. 

44. An electric type initiator comprising: '5 

a conductive pin transmitting an electric energy 

to a bridge wire and 

a header holding the conductive pin, 

20 

wherein the header is formed by using a resin ma- 
terial, and, in the resin material, a coefficient of wa- 
ter absorption after being submerged for 24 hours 
at 23 °C is between 0.005 and 1 .0 % and a tensile 
strength (MPa) is between 100 and 250. 25 

45. An electric type initiator according to claim 44, 
wherein the resin material is a polybutylenetereph- 
thalate (PBT) or a polyphenylene sulfide (PPS), 
containing an inorganic filling material, or a liquid 30 
crystal polymer (LCP). 

46. An electric type initiator according to claim 44, 
wherein the resin material is a polybutylene tereph- 
thalate (PBT) containing 20 to 80 weight % of a 35 
glass fiber, a polyphenylene sulfide (PPS) contain- 
ing 20 to 80 weight % of a glass fiber or a liquid 
crystal polymer (LCP) containing 20 to 80 weight % 

of a mineral. 

AO 

47. A method of forming a header portion by a resin 
having any one of the following physical properties 
(a), (b), (c) and (d) and insulating a conductive pin 
and a collar, in an electric type initiator 

45 

(a) In the resin material, a coefficient of water 
absorption after being submerged for 24 hours 
at 23 °C is between 0.005 and 3.0 % and a ten- 
sile strength is between 1 00 and 250 MPa. 

(b) In the resin material, a tensile strength is not so 
less than 100 MPa and a dielectric breakdown 
voltage is not less than 10 MV/m. 

(c) In the insulating material, a coefficient of lin- 
ear expansion is not more than 8 x 10- 5 /°C, a 
tensile strength is not less than 1 00 MPa and a 55 
dielectric breakdown voltage is not less than 1 0 
MV/m. 

(d) In the resin material, a coefficient of water 
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absorption after being submerged for 24 hours 
at 23 *C is between 0.005 and 1 .0 % and a ten- 
sile strength is between 100 and 250 MPa. 
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